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Superb for Solid lyres 
PRESCOLLAN' 


POLYURETHANE RUBBER 


Toughest of all elastomeric materials, Prescollan polyurethane rubber 

ensures maximum life for solid tyres, rollers, pulley coverings and 

wearing surfaces. 

Prescollan’s resistance to abrasion and tearing is five times better 

than the best natural rubber tyre stock. Moreover, its load-carrying 

capacity is such that it permits more efficient tyre design resulting in 

smaller wheels, saving in power and a life up to ten times that of an LOAD 
ordinary rubber tyre under similar conditions. CARRYING 
Suitable for continuous operation in temperatures as low as —35°C. TYRES 
(or as high as 80°C.), Prescollan is ideal for cold storage trucks. It is 

unaffected by most oils and solvents and does not mark floors. 


* Registered Trade Mark 


PULLEY 
adalaae 
COVERINGS 








These diagrams show how Prescollan improves efficiency. Both tyres take the same 
load but the ordinary rubber tyre (left) has of necessity, a large contact area which 
involves higher mechanical drag—absorbing more power and promoting stress and 
wear at the points indicated. Prescollan’s exceptional strength permits a rounded 
profile and a very much smaller contact area. Power is saved, scuffing and bond 
failures are minimised. Experts in tyre design for more than 50 years, John Bull has 
developed special profiling techniques which permit full advantage to be gained 
from Prescollan’s unique properties. 


Prescolian tyres can be bonded to most customers centres 
or supplied bonded to a standard range of bands for press 
fit application. Details on application. 
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JOHN BULL RUBBER CO. LTD. 
(Mechanical Products Division) LEICESTER 
Telephone: 36531 
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Extruded steel sections are® 

most qualities of steel, including carbon 
and alloy steels, stainless ste@ls and special 
alloys. Lf 

Hundreds of different shapes have already 
been extruded, ranging f 

to most complex shapes. 

ies are identical with similar rolled sections 
and extrusions can be supplied in random 
lengths of 8 ft to 30 ft, with dimensional 
tolerances to suit requirements. 


Ex TROD E YD 
ST EE IL 
S EcTIkFtON Ss 


Send for further details of Osborn extruded steel 
sections—and take the first step to lower costs by 
reduction in machining and elimination of scrap. 
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TW SERIES 85 
8'c & 10’ CENTRE LATHES 


%* The Booklet “For Production and Precision” will be sent on request 


Designed to satisfy the demands 
of the modern production engineer 


miterareimenetoreronesre TOWN WOODHOUSE LTD 
(above) Series 85 Centre Lathe. 84”: 10 h.p. GIBBET STREET - HALIFAX ° YORKS 


motor, 12 speeds, 21-945 r.p.m. 104’; 12 
speeds, 14 to 630 r.p.m. (alternative 21-945) TELEPHONE HALIFAX 60575 


Head Office: WAKEFIELD ROAD - BRIGHOUSE « YORKS - Tel: Brighouse 627 
Tw2 
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=—— PRESSES 


for Pre-Forming, Trimming, and Finishing Drop Forgings 


EXTRA LARGE TABLE AND RAM 
allow several tools to be used side by 
side—up to three bolsters can be 
mounted together either in the ram 
or in the table 


TRIMMING and PRE-FORMING or 
FINISHING operations canbe carried 
out simultaneously 


FOUR-POINT RAM SUSPENSION 
RIGID WELDED-STEEL FRAME of 
box form construction employing 
large diameter shrunk-in tiebolts 





HEAVY DUTY, AIR OPERATED 
FRICTION PLATE CLUTCH of 
patented Massey design requiring 
very little maintenance 


GENEROUS VERTICAL TOOL AD- 
JUSTMENT is provided by bolsters 
each of which has its own built-in 
adjustment 


DUPLICATE CONTROL PANELS 
ar tell Basle ole ot eae) Baelaldgelilcemigelay) 
the left or right-hand side. Switches 
are provided for single-stroke op- 
eration and forward and _ reverse 
inching to assist tool Setting 


AIR OPERATED FRICTION DISC 
BRAKE 


PNG GC).)- Valo &ei:) ile -walel. 


100 ton Wide Ram Press at Guest Keen & Nettlefolds Ltd., Darlaston 


OTHER MANUFACTURES 


Forging hammers Drop hammers Forging presses Use rollers 


B & S MASSEY LTD oPENSHAW MANCHESTER 11 


MAKERS OF THE WORLD'S GREATEST RANGE OF FORGING AND DROP FORGING PLANT 
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DIFFERENT = - to handle 


Vacuum as safely as Pressure 


ceo: SAINI 


many factors have to be 
considered. There are L\ 
Saunders Valves for use 
on most vacuum services 


and the Saunders Valve eminently suitable for the 
Research Panel is at the 


disposal of any enquirer increasing number of vacuum 


with problems in this 
field. 











with reinforced saa a are 


processes encountered in industry 


--- * 
SAUNDERS VALVE a COMPANY LIMITED 


DIAPHRAGM VALVE DIVISION 


CWMBRAN : MONMOUTHSHIRE ’ Telephone: CWMBRAN 3081-9 
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. and I’ve been saying so for years and 
that’s why I go to CASHMORES. As 
Accredited Sheet Stockholders of the Steel 
Company of Wales Limited, they have all the 
production resources of this great mill behind 


them. 


Cashmores hold comprehensive stocks of 
cold reduced and hot rolled sheets and with 
their up-to-date shearing facilities and twg 
modern cut-up lines for coils, I can get all thé 
sizes I want—and quickly. I’ve no need to } 
finance large stocks of my own or use up 
valuable production space to store 
With their speedy delivery 

fleet you can say Cashmore’s 

stocks are my stocks—that’s 


why it’s cheaper all round! 


I suggest you write in for 


their stock list.” 


( 


JOHN CAS HMORE LimMiwtTteEeoD 


Accredited Sheet Stockholders of the Steel Company of Wales Limited 


GREAT BRIDGE - TIPTON - STAFFS NEWPORT - MONMOUTHSHIRE 
Telephone: TiPton 2181/7. Telephone : 66941/6. 


London Office: Artillery Mansions, 75 Victoria Street, London $.W.1 Telephone: ABBey 4556/7/8 
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get your 
portable electric tools 
the easy way...ring 


Nettlefold & Moser 


We can give prompt delivery 
from stock of all WOLF, 
BLACK & DECKER, BRIDGES 
and KANGO equipment. 


NETTLEFOLD & MOSER LTD. 





Box 378, 170-194 Borough High St, S.E.1. 
LONDON Te/: Hop 7411 (40 /ines) 





Dunnings Bridge Road, Bootle 10, Lancs. 
LIVERPOOL Te: aintree 5911 (15 /ines) 





201 Scu/coates Lane. 


HULL 7e/: Hutt 41341 (3 /ines) 








NM586 
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FOR FAST MILLING 
OF STEEL FABRICATIONS 


RICHARDSONS 
WESTGARTH trop. 
RELY Gm .:. 


‘77> series FACE MILLS 


For use on their new Asquith The cutter used 1s I2ins. diameter 
Ram Type Milling Machine Messrs having 16 blades, and operating con- 
Richardsons Westgarth Ltd., have ditions are as follows :— 
chosen “Galtona™ Z series Face Mills 
with blades of T.15 high speed steel. Roughing —_ Finishing 
The component shown ts a large mild Peripheral Speed 177 ft. p.m. 180 ft. p.m 
steel fabrication, actually a steam con- Feed 4 ins. p.m 10 ins. p.m 
denser 12 ft. high by 14 ft. Sins. wide. Depth of Cut din. to gin. gin 


GALTON HOUSE, ELMFIELD AVENUE, TYBURN, BIRMINGHAM, 24 
Telephone: Ashfield 1801, Telegrams “Cogs, Birmingham” 


NORTHERN AREA OFFICE: Britannia House, Wellington Street, Leeds 1. Phone: Leeds 2izi2. LONDON AREA OFFICE: New Whart 
Road, Londen, N.1. Phone: TERminus 0118 NORTHERN IRELAND: Garage & Engineering Supplies Lid., 7 Great Victoria Street, Beltast. 


SCOTLAND: Stuart & Houston, 5 York Street, Glasgow, C.2. 
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In engineering,there can be little cause for complacency. It’s tough getting—and holding— 
business. Competition gets fiercer. Markets may fold up overnight. And all the time, costs are 
mounting. Encompassed by this king-sized battle for economic survival, a manufacturing unit 
must rely on the good sense of its executives to get results. If your tooling programme involves 
the use of cutting fluids, this is our particular forte. In fact, we believe no one can supply better. 
This is not just tasting the heady wine of success or indulging in brash over-confidence. There 
are 45 years’ solid experience behind us—and your machining needs. Evidence of this is contained 
in our latest brochure ‘Cutting Fluids by Fletcher Miller’, listing some 43 individual grades to 
meet today's tooling set-ups. All along the production grapevine, the name ‘Fletcher Miller’ is 
known and respected for it is synonymous with cutting fluid service at its best. Tools need that 
calibre of product. 


Choose 
FLETCHER MILLER § cutting fluids 


FLETCHER MILLER LTO - HYDE: CHESHIRE: HYDE 3471 (5 lines) Telegrams: EMULSION, HYDE 


— eR RAR PI RR ROE 
CF 142 
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for ALL 
KHNGINEERING 
SUPPLIES- 


COCKS, VALVES 
GAUGES, ETC. 
Hop  PAGKINGS, JOINTINGS 


9999  BELTINGS, VEE ROPES 
25 lines QILS AND GREASES 
| HOSES AND FITTINGS 


ETC., ETC. 


LARGE STOCKS m KEEN PRICES 
r phone 


W. H. WILLCOX & CO. LTD 


SOUTHWARK STREET, LONDON, S.E.I! 





Dependable 
Dual-Purpose Bronze Valves 


Hopkinsons’ “‘S.T.S.”” bronze valves, with their mitre-faced valve heads and 
seats are suitable for use as either isolating or regulating valves. Note how 
the tapering metal-to-metal joint between body and seat helps to ensure 
complete fluid-tightness. This range of small valves, in fact, is acknowledged 
by users to be exceptional for maintaining tightness over very long periods of 
service, so simply are they designed and so sturdily made. 

Available in sizes } in. to 3 in. bore with screwed connections, and } in. to 
3 in. bore with flanged connections. 


HOPKINSONS LIMITED - HUDDERSFIELD 


LONDON OFFICE: 34 NORFOLK STREET - STRAND ~- W.C,.2 
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USE ANY GRADE CF SOLID FUEL 


—INCLUDING WOODWASTE- 
SMOKELESSLY AND EFFICIENTLY 





by installing 


TURBINE 
FURNACES 


All enquiries to 


THE TURBINE FURNACE Co. Ltd., 
238b, Gray’s Inn Road, London, W.C.1. 
Telephone: TERminus 4365 
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securely 
held for 


the first name for magnetic tools 


The combination of modern magnet materials and experienced 


‘Eclipse’ designers provides maximum magnetic efficiency. If 
you need greater safety for heavier cuts specify ‘Eclipse’ Heavy 
Duty Magnetic Chucks. For advice on workholiding problems 


consult ‘Eclipse’—the magnet experts. 


users’ handbook and technical specifications available on request 
MADE BY JAMES NEILL & CO (SHEFFIELD) LIMITED—SUPPLIES THROUGH YOUR USUAL ‘ECLIPSE’ DEALER 


Pm 198 
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| Where flameproof is fearproof 


An explosive gas needs 
only a tiny spark from an 
electric motor to cause a 
major catastrophe. The 
simplest way to eliminate 
this risk? Specify E P E 


FLAMEPROOF 


MOTORS 
“HP - 2 HP 


AC and DC — Buxton certified 


THE ELECTRICAL POWER ENGINEERING CO. (B’HAM) LTD. 


E.P.E Works, Bromford Lane, Birmingham 8 *Phone: STEchford 2261 *Grams: Torque Phone Birmingham 
London Office: 421, Grand Buildings, Trafalgar Square, W.C.2. *Phone: WHitehall 5643 and 7963 
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‘Harco’ Machinery Guards are purpose 
made for every type of machinery, and 
are constructed to afford complete pro- 
tection without interfering with efficient 
operation. They are strongly made from 
stout wire mesh, and fully conform to 
Factory Act requirements. 

The complete Harvey service covers 
advice, design and installation, and List 
No. 996 shows many types already 
supplied. 


HARVEY 


KEEPING 





ais 


at a distance 


That distance, whether it be governed by steel 
bars or wire mesh, can represent the difference 
between safety and serious injury. Machinery 


and tools—often running at high speeds—can 





be as productive of danger as any wild animal; 


A PY Ai Tapa aE PD ES a es WER A BO TET 


and it is only good sense to cut this risk by 
using efficient and properly designed guards 
and fencing. 


pe igent? Cie bbe ns 


MACHINERY GUARDS 


Other HARVEY Facilities and Products: PERFORATED METALS - WOVEN WIRE - WIREWORK 
OF ALL KINDS - GALVANIZING STEEL SHELVING AND STORAGE BINS - BAR AND 
TUBE RACKS . FABRICATIONS IN ALL METALS MACHINING AND FITTING 


G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, S.E.7 
Telephone: GREenwich 3232 (22 lines) ww 
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Deflection Tolerance + -00075 


SIMCE 1824 
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Meticulously produced to the most rigid specifications 
for a world-famous concern, this precision spring 
purpose-made by Riley has to meet precise linear 
dimensions under varying loads, with tolerances as 
low as t°00075". 

Such accuracy can only be achieved under the most 
carefully controlled manufacturing conditions. Every 
spring is tested (in most cases under actual working 
conditions and temperature) to the highest standards 
—Riley standards—which ensure a product of the 
finest uniform quality. 

Springs by Riley are famous throughout the world 
wherever the ultimate in precision is the only ac- 
ceptable qualification. Many try to reach these high 
standards, but few approach them. 


















There are no finer springs # 
than Springs by 







ROBERT RILEY LTD., MILKSTONE SPRING WORKS, ROCHDALE. Tel: ROCHDALE 2237 (5 lines), Grams: ‘RILOSPRING’ Rochdale Telex 63-151 
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LAST 20 to 50% 
LONGER... Yet priced no 
higher than ordinary beits 


TEXROPE 


Grommet Y.Belts 


ALL BRITISH 
TEXROPE GROMMET FRANK & CO LTD DEPT —é.w. 
“zzz ~=©6WIGGLESWORTH “~: 
MANUPACTURED 
AMD SOLD ONLY BY 


‘Phone : SHIPLEY S3141 
When replying to advertisements please mention MECHANICAL WORLD, April, 1962 


















Grams : CLUTCH, SHIPLEY 









It's the inside of the worm gear box 
that counts, and you have to: look 
inside the Holroyd box to appreciate 
the many features which accountfor its 
high performance. The high standard 
of finish of component parts—this you 
can see. What you can't see is the 
Supreme care taken to ensure smooth 
ness and efficiency of the worm and 
wheel; the special machines, the 
inspection methods and techniques 
specially developed by Holroyd for 
worm gearand gear box production; the 
efforts made to ensure highest quality 
materials—al! these factors, seen and 
unseen, add up to excellence that can 
be measured in terms of quality, of 
performance and of length of service. 


One such special feature is the Holroyd 
vorm thread and whee! tooth form. 
This is designed to spread the load over as 
irge an area as possible, so as to reduce 
pressure and wear to a minimum. 
The reproduced photograph of a section 
through the middle of a Holroyd worm and 
wheel clearly shows the manner in which 
the wheel tooth conforms closely to the 
worm thread giving almost the effect of 
surface contact. Additionally, by a specially 
developed technique, the surfaces are 
made with an “oil entry gap” which drags 
the oil between the surface, resulting in low 
friction and high efficiency. The unusually 
strong form of the wheel tooth clearly 
seen from the photograph also gives great 
resistance to overload and shock. 

















th orm gear ith 
Holr oyd a wrextl SStGsT eetieininoe 


John Holroyd & Co. Ltd., Milnrow, Rochdale, Lancashire 
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“BIBBY 
editiont 


COUPLING 


World famous for outstanding performance and 
reliability. Made in a wide range of types, all em- 
ploying the same basic principle of Bibby design. 


Special types include: Brakewheel, Cardan Shaft, 
Turbine, Shear pin, Controlled Torque, 
Spacer and others. 


THE WELLMAN LIMITED, PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 





An exclusive manufacturing process by Flexicon makes these nylon-cored 
vee ropes the toughest, longest-wearing belt drives available in Britain to-day! 


The multi-strand nylon-core—with all the advantages of high 
flexabrasion resistance and maximum stretch recovery—is successfully 
bonded to ‘Neoprene’ oil and heat-resisting rubber. This process allies 
exceptional strength with extreme flexibility, and gives 

a 40% power increase for only 10% more cost! 


Current uses include all types of engineering and electric motor drives, 
textile machinery, agricultural equipment, washing machines, floor polishers, 
and any belt drive with little or no adjustment. Write to-day for 

literature and prices. 


7 i. oe) NR AmelN 
FLEXICON sesso 8 icant BORED 


PREMIUM 


Fie exicon NYLON CORED 


VEE-BELT DRIVES 


Flexicon Limited, 72 Vicar Lane, Bradford, 1. 

Tel.: 23941. Telex: 51243. ‘Grams: Flexicon Bradford Telex. 

Also at 70 Foleshill Road, Coventry. Tel.: 27108, 61 St. Benedict's 
Street, Norwich, Tel.: 21795 and 24 Leytonstone Road, Stratford, 
London E. 15. Tel: Maryland 4491. 





NEW! 


from 


SIMPLIFIX... 
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REQUIRED 
NORKING 
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SIMPLIFIX 


SIMPLIFIX COUPLINGS LIMITED +» HARGRAVE ROAD + MAIDENHEAD « BERKS 
TEL: MAIDENHEAD 5100 « A Member of the ALENCO Group of Companies 
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A HIGH SPEED HYDRAULIC COPYING 
LATHE FOR SMALL PARTS Automatic 
length stops accurate within 0.0001 inch. Will 
reproduce steps as small as 0.0005 inch. 
Will reproduce profiles within 0.001 inch Of |  prorocrarH oF 


ENDLESS ROPE HAULAGE 


the diameter. Will repeat diameters well within | unr sv courtesy oF 


M. B. WILD & CO. LTD. 


0.001 inch. Spindles speed to over 4000 r.p.m. | "*™"NSt*" 
Costs little more than many copying attachments 


meiwnachine avaiable | CONTROLLED 


CN) endless rope haulage must be reliable, 
MINI-HOP| capable of smooth take up and able to 
— deal with predetermined overloads without 


damage to Motor or Drum mechanism. 


This is where the BROADBENT 
CENTRIFUGAL CLUTCH 
takes over—to give 100% controlled 


transmission. 


BROADBENT 


CENTRIFUGAL CLUTCHES 





THOMAS BROADBENT & SONS LTD., HUDDERSFIELD S3xs 





P7715 
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PRECISION 
plus 


PRODUCTION 
plus 


AUTOMATIC LOADING 


MODEL ‘BW’ Fully Automatic Plain Cylindrical Grinding 
Machine which has Automatic Loading of the components, 
together with a completely controlled operation cycle 
which provides for the automatic grinding of the comp- 
onent, gauging to size and automatic ejection. Provision 
is made for automatic wheel-truing and compensation 
for wheel-wear 


_. 2a. 
C wire ini 
« Le? 


A Member of the B.S.A. Group of Companies 


THE CHURCHILL 
MACHINE TOOL CO LTD 
BROADHEATH - Nr. MANCHESTER 


Telephone: ALTrincham 3262 


Telegrams : Churchdale, Manchester 


MODEL ‘HBM’ Automatic Internal and Face Grinding Machine 
with Automatic Loading, the grinding and sizing of both the 
bore and external face being within the automatic cycle. The 
machine can also be arranged for diamond sizing or plug 
gauge sizing to suit the component being ground. 


Export Sales Organisation 


ASSOCIATED BRITISH MACHINE 
TOOL MAKERS LTD 


London, Branches & Agents 


Sole U.K. Agents 
BURTON GRIFFITHS & CO. LTD. 
Birmingham & Branches 
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Speed Lid 


,.. tts all one - to the 


Speetog PUSH PULL CLAMP 


(ECD. TRADE MARE! 


This is the first Clamp 
designed to carry out 
both “ push”’ clamping 
and “pull” clamping 
without adjustments or 
re-fitting to the clamp 
itself. No nuts, bolts 
or split pins to remove 
for this dual-purpose 
clamping. 
isis oe 


VEREKER HOUSE . GRESSE ST., LONDON W4. Museum 1039/1099. 























Closed position for “ push” 


clamping. Neat and compact. 























6y 
COS Lamers 





Pian view of above. Revarse 
position for “pull” clamping. 











GEAR .... 


MOSS GEAR CO. LTD. CROWN WORKS, TYBURN, BIRMINGHAM 24. 


Telephone: Erdington 1661-6 


20 


Telegrams: ‘Mosgear, Birmingham’ 


WORM GEAR UNITS 
Supplied to meet the exacting 
demands of modern industry. 
One of the features of our 
standard type worm gear unit, 
illustrated, is the cooling 

fins cast integral on the 
underside of the case. 

Please send us your enquiries. 
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4 N WORM DRIVE HOSE CLI PS 
(SGUSDRIVER fl! 


COMPANION ACCESSORY TO 
THE WORLD’S FINEST CLIP 
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“AJAX” 
AIR GRINDERS 


proved the BEST for mounted 
points and carbide burs. 


a AJAX JUNIOR 90,000/100,000 r.p.m. 
b AJAX MARK Ili 50,000 r.p.m. 

¢ BRIGGS MARK I! 25,000 r.p.m. 

d BRIGGS MARK IV 22,000 r.p.m. 

e BRIGGS MARK V 13,000 r.p.m. 


Manufactured by 


BRIGGS BROS ENGINEERS: LTD 


06. EDWARD ROAD BIRMINGHAM 1? 
ENGLAND 


Telephone: CALthorpe 2995 
Literature on request 
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UDEV COMOLYG®. . . where 


disaster 
left off ! 


This completely burnt-out 415v. 350 k.V.A. 
generator is typical of the repair jobs to which 
BERL are called every day. From eleven 
strategically situated towns throughout the 
country, teams of craftsmen, under highly 
qualified supervision, provide a complete, 
round-the-clock, electrical repair service. 

For any failure of every kind of electrical 
machine, contact your nearest BERL works 
for immediate attenuon. 


se - 
British Electrical 
—_ o — 
Repairs Limited 
Head Office :- Empire House, Charlotte Street, 
Manchester 1. Telephone: CENtral 1378 and 3641. 
Works ot:- Bath, Birminghom, Cerdiff, Chesterfield, 


Edinburgh, Glesgow, Howick, London, Manchester, 
Newcastle upon Tyne, Swansea. 


@ BER 138 
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Editorial: 


Log Sheet: 


The Cybernetic Factory 


Contents 


Standard Yard. Terylene Conveyor. “Bluebird’s’’ Wheels. TV for Pipe Inspection. 


B.R. Research. Chatham Dockyard. Giant Lathe. Fisita. Super-conducting Magnet. Parabolic 
Bowl. The Large and the Small. Butyl Rubber Plant. British Nuclear Energy Society. Rocket 
Telemetry. I.F.T.A. Automatic Turning Gear 


Design with Plastics 


Some of the more important factors governing the mechanical performance of plastics in 
general and thermoplastics in particular 


Some Recent Advances in Steelmaking by J. Winning, A.1.M. 
Higher quality and quantity of rolled sheet and strip; elimination of flaking in forgings; sound 


ingots of 80 ton and upwards; and the likelihood of obtaining fuel gases from water 


Cylinder Tubing 


105-106 


The cost of “bore finished” hydraulic quality cold drawn steel tubing is directly related to 
surface finish. Design and application factors are discussed 


107-108 


Preliminary Design of Gas Turbine Plant—III by W. R. Thomson, B.Sc.Tech. 


Continuous flow of gas in ducting, flow values and calculation of pressure drop 


Research and Power Reactors in Canada 
by J. R. Finniecome, M.Eng., M.1.C.E., M.1.Mech.E., F.Inst.F., Consulting Engineer 


A review of progress 


Defiexion of Uniform Beams by W. H. Sheppard, B.Sc.(Eng.) 
A collation of reference material tabulated in a uniform method 


Developments in Brass 


A summary of recent research and development 


Production Practice: 


Drawing, Piercing and Trimming a Wheel Hub by John Waller 


108-111 


112-113 


114-116 


117-118 
120-121 


Machine Tool Record: Adjustable Drilling Jig. Briquetting and Forging Press. Cylindrical 
Grinder. “Red Ring” Gear Honing Machine. Thin Tube Bender. Wimet New Grade XL 35 


Numerical Control System 


Technique: 


122-123 


Heat Transfer in Ducts of Non-circular Cross-section. A Master Turnscrew. Rollpin 


Fastener Solves Production Snags. Sealed Quench Heat Treatment Plant Cuts Production 


Business and Professional: 


Business Developments. Trade Literature. New Factories 


Product Reviews: 


124-125 


Personal. Obituary. Addresses. Contracts and Work in Progress. 


129-132 


Quick-acting Clamps, 104. Push Button Control with New Fraser Pack, 104. Nylon-faced Hammer, 


104. Motor Winding Treatment, 116. Massive Nylon Castings, 118. Paint Spraying, 119. Continuous Integrator. 


119. In Brief, 126. 


127-128 New Standards 
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The Cybernetic Factory 


MONG the many factors and operations which come within the purview of the plant engineer 

there are some which have long depended rather more on experience and skill than on scientific 
application. Instrumentation has been increasingly used as an aid in this work and has reached the 
point where automatic operation is within sight of self-organization. 


Quite apart from planning and carrying out maintenance, providing spares, designing and making 
modifications, investigating costs, supervising running and keeping and analysing log figures, plant 
engineering is concerned with all the operations ranging from start-up through rate regulation to 
shut-down, all of which might amount to very little or be of major importance, but which always 
means time and money, particularly in emergency: as witness of this in earlier times, one thing to be 
seen in the office dating from the advent of steam and compressed air was the tell-tale pressure gauge 

an early warning system operating against a factory liability rated in pounds per minute. 


The shut-down has always been a preoccupation. Not all shut-downs are emergencies of course. 
In the plant which runs to a well-ordered routine the shut-down is an essential interlude regulated by 
the working period, varying from a fraction of a day to, on occasion, several years. The operation varies 
from the simplest turning of a switch to an elaborate programme having something of the precision 
of a rocket count-down, but no spectacular climax. The essential variables are size and the material 
in process, the latter being here regarded in the widest possible sense. Just as a sewing machine would 
not be stopped for shut-down in the middle of a seam, so a power plant would not be hazarded while 
under massive flow of heat, steam or electricity, or a chemical plant with the reaction at full pitch or a 
processing line with the product in every condition of time-dependent transformation. 


It can take weeks to start up a large plant. Heat is usually involved and the plant components 
have to be raised to working temperature without risk of distortion or cracking, or fouling of moving 
parts. The conditions throughout the line at full flow may be very different from what pertains while 
the line is filling up with process material, and pre-run material may have to be used first and gradually 
run off until a stable working is reached. The same applies in principle, though not always in detail, 
to shut-down. The work-down must be controlled so that the safety and good condition of the plant is 
preserved. 

The skill and experience required for operations of this kind vary as much as the operations them- 
selves. They may require as little as can be learnt in a few minutes or as much as can only be acquired in 
a working lifetime. At its most elaborate these operations have seemed to draw to them those with 
something of a flair for plant operation—people who know the rate to a ton by the sound of the 
machinery and who can detect the onset of irregularity by noticing slight changes in what is to be 
seen, felt and heard. It follows from this that facility in plant operation varies even among the best 
and that some can save thousands of pounds by their facility in controlling major changes, like partial 
shut-down and restarting, for the purposes of maintenance and replacement, with a safe and sure 
dexterity. 

As one result of the refinements everywhere being embodied into machinery, this dependence 
upon exceptional human ability is now being replaced by modern instrumentation. Whereas the expert 
formerly sensed the condition in his plant, he can now know for a fact just what is taking place by 
reading his instruments, and indeed he need not even do that, for he can translate his programme into 
computer language and thereby leave the timing of the operations to a vastly quicker sensory apparatus. 


This “extra sensory perception”, to borrow a phrase from the psychologists, adds something 
precise to plant design where previously there was only empiricism. This cerebral component makes 
for completeness of organization in a new, yet natural fashion. It is not yet the cybernetic factory, 
but it is something in that direction. 
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Standard Yard 


Up to now the yard and the pound 
have been defined as the length and 
the mass of two physical objects 
called the Imperial Standards and 
as these are subject to minute 
changes, the values of the yard and 
pound have also altered. Clause | 
of the Weights & Measures Bill 
defines the yard and pound by 
reference to the metre and kilogram 
thus assuring a constant relationship 
between the imperial and metric 
units. Moreover, since by interna- 
tional agreement the metre has 
recently been defined by reference to 
the wavelength of Krypton-86 light 
the yard will also have a constant 
value in future. The value of the 
yard will be altered by only 3 
millionths of a yard and the pound 
is affected even less. The new defini- 
tion of the yard should iron out 
some minor difficulties in the pre- 
cision engineering industries. 


Terylene Conveyor 

The accompanying pictures compare 
the changes made to a conveyor 
installation, before and after the 
fitting of a Terylene reinforced belt. 
The conveyor carries a peak load of 
300 ton per hr intermittently, of 
14 in. to 9 in. ring limestone from a 
stock-pile. The previous belt, 36 in. 
wide, consisted of 5 plies of 32 oz 
cotton duck with 44, in. face and 4 in. 
back, grade-A rubber cover, run- 
ning on 20° idlers. Spillage was a 
problem necessitating the use of 
skirting boards along a large portion 
of the installation. 

The Terylene belt, of an unaltered 
width, contains 3 plies of 13-5 oz per 
sq yd 100% Terylene duck with 
fsin. and jin. grade-A_ cover. 


SHEET 


Manufactured by Turner Brothers 
Asbestos Company Limited, this 
belt runs on 53° deep trough idlers 
by Spencer (Melksham) Limited, 
these being staggered over the 69 ft. 
belt centres. Since its installation 
approximately two years ago, the 
belt has carried nearly 250,000 ton 
satisfactorily and many more years 
life is still expected. 


*Bluebird’s’”’ Wheels 
The sixteen wheels designed and 
manufactured by Dunlop Rim and 
Wheel Company, Coventry, for 
Donald Campbell's world land-speed 
record attempt with “Bluebird” are 
of a two-piece bolted-up type, which 
can be easily modified for use with 
tubeless or tubed tyres. Forged steel 
rings are used in the construction ofthe 
wheel, and are fully machined to their 
finished profile. Centre disc pressings 
are machined and ground from 
solid steel slabs, and then formed on 
2000-ton presses. The two halves of 
the wheel are joined together by 
60 high-tensile steel bolts, while 8 
bolts secure the wheel to the hub. 
Balancing of all the components 
is carried out during manufacture, 
but each time a tyre is fitted, the 
whole assembly is checked for 
perfect balance. Close tolerances, 
in the order of thousandths of an in. 
are followed throughout production. 


TV for Pipe Inspection 
At Axbridge in Somerset a special 
closed-circuit television EMI camera 


is used to examine faults in old 
sewage pipes. 

The camera, in a stainless steel case 
only 4 in. dia. can be pulled through 
the pipes by a rope attached toa winch 
at the far end. A special lens and 


This Turners 3 ply, 36 in. wide 100°, Terylene duck belt runs on 53° deep troughed idlers and obviates spillage 
problem experienced previously. Skirting boards to — spillage (seen at right) were necessary with the previous 
installation 
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lighting attachment enable pictures 
of the interior of each pipe to be 
displayed on a television receiver 
located in a nearby motor vehicle. 


B.R. Research 


New engineering laboratories, which 
are to be built by British Railways 
at Derby at a cost of about £1jm 
will be equipped with the most 
advanced apparatus in Britain for 
testing carriage and wagon under- 
frames, bridge sections, reinforced 
concrete units, and other heavy 
railway equipment. Building is 
expected to take about two years 
to complete. The engineering, vehicle 
and track, metallurgy, and physics 
divisions are being combined and 
will be housed in the new buildings at 
Derby which will also become the 
headquarters of the Director of 
Research, whose present office is 
in London. 


Chatham Dockyard 
H.M. Dockyard, Chatham, which 
since 1905 has generated its own 
electricity for warship building, 
maintenance and repair, during 
November last went over to a new 
11,000 V ring main system connected 
with the National Electricity Grid. 
The supply is taken from the 
South Eastern Electricity Board's 
33,000 V system via a dockyard 
substation at Upnor, stepped down 
to 11,000 V and led by submarine 
cable across the River Medway via 
two routes into the ring main 
system embracing eight distribution 
substations and a further substation 
on a spur feeder. Rotary converters 
providing d.c. to Dockyard services 
will remain. 


Giant Lathe 


The Kharkov turbine works has 
completed the assembly of the 
biggest Russian-made vertical turn- 
ing lathe which occupies an area of 
some 9700 sq ft and weighs 1400 ton. 
The faceplate is large enough to 
handle parts weighing up to 400 ton 
and is over 65 ft dia. The lathe is 
controlled by one operator from a 
central panel, all the auxiliary pro- 
cesses being automated. It can be 
fitted with a support for milling, 
drilling and boring operations, and 
with various devices for a number of 
other uses. 


Fisita 
The Federation Internationale des 
Societes D’Ingenieurs des Techniques 


de L’Automobile was formed in 
1947 to hold biennial technical 
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conferences in various countries. 
The 9th of the series is to be held in 
England, from May 1-5, 1962, with 
the Institution of Mechanical 
Engineers responsible for its 
organization. 


Super-conducting 
Magnet 

Scientists at the Westinghouse 
research laboratories have developed 
a super-conducting magnet, which 
for its size, weight and energy con- 
sumption is said to be by far the 
most powerful ever built. It is wound 
from a wire which is a _ super- 
conductor and produces a magnetic 
strength of 43,000 gauss. 


Parabolic Bowl 

The 365 segments that will form 
the reflective membrane of the new 
G.P.O. radio aerial in Cornwall 
have been made in the Light Fabrica- 
tion Department at the Greenwich 
Works of G. A. Harvey & Co. 
(London) Limited. Made of } in. 
thick Corten corrosion resisting 
steel, the specially shaped sections 
will be arranged in twenty four 
concentric belts to form a parabolic 


Checking the centre plate and some of the 

segments that will form the reflective membrane of 

the new G.P.O. Satellite Communication Aerial at 
Goonhilly, Cornwall 


bowl 85ft dia and 21 ft deep. 
Calculations for the segments sizes 
that would normally have taken 
many hours, were completed by 
computer in four minutes. 

Due to come into operation by 
mid-1962, the aerial has _ been 
designed to a Post Office specifica- 
tion by Husband & Co. consulting 
engineers, who are also responsible 
to the G.P.O. for supervision of the 
aerial construction, John Brown 
Land Boilers Limited being the main 
contractors for the bowl structure 
and complete mechanical engineer- 
ing. 

This ground radio station at 
Goonhilly, working in conjunction 
with another ground station at 
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THE LARGE AND THE as 1s Gee gears, but somewhat different in size, both produced by the Northern 


Manufacturing Company Limi 


Gainsborough, 
194 teeth at 2; in. pitch. It has a 10 in. face at 20 pressure angle. The outside diameter of the gear is just under 


140 in. It has been ordered 
similar materials for the sinter 


by E. Newell & Co. Limited of Doncaster for use in a mill for mixing coke, ore and 
in the manufacture of steel. In the picture the teeth are being cut by a gear 


planer with a hydraulically operated cutting head. The second is a ? in. precision gear for naval gunnery contro! 
equipment being cut on a high speed vertical gear generator 


Andover, Maine, U.S.A., will carry 
out transatlantic satellite communi- 
cations tests, using satellites RELAY 
and TELSTAR. The satellites are 
to be launched later this year by the 
U.S. National Aeronautics & Space 
Administration and will orbit at a 
maximum height of about 3,000 
miles. 


Butyl Rubber Plant 


Esso Petroleum Company Limited 
are to construct a plant at the 
Esso Refinery, Fawley, for the 
manufacture of Butyl rubber. 

Buty! rubber was discovered in an 
Esso research programme to develop 
a form of synthetic rubber which 
would not deteriorate. It is manu- 
factured by reacting two refinery 
gases, isobutylene and isoprene, and 
when processed by rubber companies 
exhibits excellent resistance to atmos- 
pheric ageing, heat and chemical 
attack. Other characteristics include 
shock and sound absorption, 
negligible water absorption and there- 
fore excellent electrical characteristics 
and finally low gas and vapour 
permeability. 


British Nuclear Energy 


Society 

On January | the British Nuclear 
Energy Society succeeded the British 
Nuclear Energy Conference. Mem- 
bership is open to all who satisfy the 
Board that they are “actively engaged 
in the professional, scientific, or 
technical aspects of the application 
of nuclear energy and ancillary 
subjects”. 
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Rocket Telemetry 

Telemetry equipment made by 
Associated Electrical Industries 
Limited was used in a recent firing 
of a Skylark high altitude research 
rocket in trials at the Woomera 
Range in Australia, to a height of 
over 80 miles. The instrumentation 
head was subsequently recovered. 
Data was transmitted by the Tele- 
metry equipment throughout the 
flight of over 200 sec duration, and 
recorded on AEI ground equipment. 


I.F.T.A. 


The “International Fine Technics 
Association” on which practically 
all West European countries were 
represented has been set up with 
secretariat at Lange Viestraat 8 bis. 
Utrecht, The Netherlands, The 
objects of the Association are to 
maintain an international exchange of 
experience and to deal with in 
particular the technical-scientific 
problems of a general and funda- 
mental nature. 


Automatic Turn ing 
Gear 


The Orient liner, T.S.S. Oriana, 
is equipped with automatic turning 
gear manufactured by Associated 
Electrical Industries Limited, which 
permits very slow operation, say 
corresponding to one revolution of 
the propeller in ten minutes. It is 
controlled hydraulically from the 
main manceuvring platform, and can 
be engaged and disengaged in a 
matter of seconds. 





Design with Plasties 


With the increasing application of plastics as engineering materials 
it is important for designers to bear in mind that the mechanical 
properties of thermoplastics may be markedly time- and temperature- 
dependent; also that conventional methods of stressing applicable 
to metals may not be valid because of low elastic moduli and high 
strains. This article discusses some of the more important factors 
governing the mechanical performance of plastics in general and 
thermoplastics in particular 


ROBABLY the two most important factors to 

consider. when designing for production in plastics 
is how to take full advantage of the particular properties 
offered by a selected plastic, and how to avoid or offset 
the limitations of the material. Given a non-critical 
application, or one which involves no appreciable 
stressing of the material or no arduous service con- 
ditions, the limitations may be largely non-apparent, 
provided the material choice is a good one. For typical 
engineering applications, however, avoiding any mech- 
anical limitations of the material may be just as impor- 
tant to, or even more important than, arriving at an 
optimum design for production. 

The majority of plastic materials are weak in the 
mechanical sense. This is because they consist of mole- 
cules held together by relatively weak cohesive forces 
and the strength of the molecular bonds may be drastic- 
ally affected by changes in temperature, stressing, 
processing or even ageing. Some of these factors can 
often be used to advantage. The softening of all thermo- 
plastics with heat is the basis of production by moulding. 
The effects of stressing can be used to introduce 
anisotropic properties or enhanced mechanical per- 
formance in a particular direction. The same is also true 
to some extent of processing where the mechanical 
properties of the complete moulding can be influenced 
by orientation resulting from plastic flow, skin hardening, 
and so on. 

Thermoplastic materials, in particular, are strictly 
limited as regards their range of possible service tempera- 
tures. For a non-stressed component, such as a decora- 
tive or domestic moulding, a maximum service tempera- 
ture of anything up to the softening point of the material 
may be tolerated. It does not automatically follow, 
however, that performance will be satisfactory at any 
temperature up to this limit. Stress induced merely by 
the weight of the article may encourage creep or plastic 
flow at lower temperatures than the softening point, 
so that the shape deforms. This applies more to some 
plastic materials than others. Cellulose acetate mouldings 
are prone to ‘warpage’ at high, but otherwise quite 
normal, ambient temperatures. Polystyrene mouldings 
are not. 

When any definite stress loading is involved then the 
temperature-dependency of the thermoplastic material 
becomes even more marked. The nominal service tem- 
perature range for stressing can be quite low, with strength 
decreasing rapidly with temperature even in this range. 
Thus the realizable tensile stress of polythene (e.g., for 
pressure tubes) is of the order of 1400-1800 psi at 20°C. 
This is reduced to 1000-1200 psi at a service temperature 
of 30°C; and 200 psi at 50°C. At 60°C the tensile 
strength of the material has fallen so much that it is 
unsuitable for stressing. Thus 60° C represents a maxi- 


mum service temperature for stressed application in this 
particular example. 

Although plastic materials are commonly evaluated 
for mechanical properties on the same lines as con- 
ventional engineering materials, this is difficult to do 
with any thermoplastic material except at a specific 
temperature. Under service conditions, if there is a 
change of temperature, the physical performance of the 
material may vary widely from the design figures. 

Thermoset plastics, on the other hand, are not subject 
to softening and are thus far less temperature dependent. 
Basically they are usable up to that temperature at 
which dissociation or actual charring takes place. 
As far as stressing is concerned, however, they are still 
subject to a gradual loss of strength with increasing 
temperature. The graph of Fig. | draws a comparison 
between the tensile strength of a typical thermoplastic, 
a thermoset plastic and mild steel, showing the basic 
difference in temperature dependency between the 
three classes of materials. Strength figures shown are 
relative to the specific materials and not comparative 
strength figures. Thus the actual tensile stress of steel 
would be about 40 ton per sq in. at normal ambient 
temperature as compared with, say 6-7,000 psi for a 
filled phenolic resin (thermoset plastic moulding) and 
3,000 psi for the thermoplastic plastic. Phenolic plastics, 
incidentally, are basically amorphous in nature with no 
definite structure and on this account suited to load 
carrying. 


ta 


RELATIVE TENSALE VIELD 


TEMPERATURE °F 
Fig. 1.—Comparison of temperature dependency of tensile strength of plastics and 


Basically, thermoplastics are much more elastic than 
metals and as a consequence there may be deviations 
from established formula analysis in addition to tempera- 
ture-dependency effects. That is to say, although the 
strains produced are within the elastic limit of the 
material, the deformations involved may be too large to 
render standard methods of performance analysis valid. 
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Typical cases are the analysis of working pressure of thin 
walled plastic tubing and the bending of flat plates. 
In the former, standard tube analysis assumes a constant 
distribution of stress through the wall thickness, up to 
the limit of proportionality of the material. The same 
formula used with plastic tubes tends to over-rate the 
performance of the tube. Normally, working performance 
is established by practical tests but for preliminary design 
analysis (e.g., to arrive at a suitable wall thickness for a 
given pressure and given tube diameter) thin walled 
plastic tubing has to be treated as a thick-walled tube 
with varying yield throughout the wall thickness. In 
the case of flat plates the deflection is usually so large 
that standard methods of straightforward analysis no 
longer apply and additional diaphragm stresses intro- 
duced have to be taken into account. 

There are other similar engineering applications where 
straightforward analysis does not give results consistent 
with practice because of the lower moduli and higher 
Strains associated with the loading of thermoplastic 
materials. It is necessary, therefore, to have experience 
in the behaviour of plastics rather than treat them as just 


THEORETICAL 
(HOOKES LAW. 








OEFLECTION OR EXTENSION ——> 
Fig. 2.—Initial elasticity of plastics 
another engineering material with specific physical 
properties. Even the structure is far less constant than 
is the case with metals. The amount of crystallinity in the 
crystalline and semi-crystalline plastics can be appreciably 
modified during fabrication. Rapid cooling can reduce 
the crystallinity and thus lower the elastic moduli. 
Moulding may increase the crystallinity although 
in the case of the more hygroscopic plastics there will 
be a subsequent loss of modulus on absorption of 
water from the atmosphere. In some cases it may be 
advisable to accelerate this ageing effect, e.g. by boiling 
the moulding in water in order to achieve stability. 
An increase in crystallinity of course, alters the yield 
strength and tends to make the material more brittle. 
Elastic constants for thermoplastic materials should, 
correctly, be determined at very low strains. The relation- 
ship between stress and strain is not linear, up to a yield 
point, as with metals, although it may be substantially 
so over the initial part of the curve—see Fig. 2. This 
depends very much on the type of plastic although all 
tend to follow a common pattern in not having a con- 
stant elastic limit or constant modulus of elasticity. 
Basically, a linear relationship can be assumed provided 
the strain is low, although it may be necessary to 
investigate the stress-strain relationship of the material 
by practical tests to establish where the true curve 
departs markedly from the conventional ‘straight line’ 
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relationship. This represents an arbitrary ‘elastic limit’ 
for the material. The same data can, of course, be used 
to establish the true stress-strain relationship at higher 
values of stress or strain. Knowledge of the actual 
behaviour of the material is extremely important in 
the case of the more ductile plastics. Polythene, for 
example, shows a marked deviation from the ‘straight 
line’ proportionality at strains of the order of only 
0-2%. Similarly, the apparent modulus at any level of 
strain may be further affected by both time and tempera- 
ture. 

All plastics are susceptible to ‘creep’ effects under 
load. Creep, basically, occurs under constant load, 
whereas stress relaxation occurs under constant strain. 
Unlike metals, time-stress or time-strain effects may 
also be markedly affected by the ambient, both as 
regards temperature and chemical environment. In the 
latter case surface condition may be extremely important. 
Minute cracks may lead to an appreciable loss of 
strength although basically the material involved may be 
classified as unattacked by the chemical involved. 

A typical general characteristic of a plastic material 
under a static load is that after a fairly rapid initial 
deformation the rate of deformation gradually tapers 
off. In terms of tensile strength against time this takes 





% INITIAL TENSILE STRENGTH 








TIME —~ 
Fig. 3.—Typical tensile time characteristic of plastics 


the form of a curve such as shown in Fig. 3 (for a 
phenolic resin). The initial tensile stress figure and the 
final ultimate tensile stress are largely dependent on the 
type of filler employed. As a general rule it can be taken 
that the safe or ‘long term’ static stress figure for a 
laminated or filled plastic of this type used in a load 
carrying capacity is of the order of 50°, to 80°, of the 
initial ultimate stress of the material, depending on the 
type of resin, type of reinforcement or filler, and the 
percentage resin content. The higher the resin content 
(normally) the higher the nominal static strength. 

In practice, complete evaluation of the mechanical 
performance of a specific design is not usually possible 
from material specifications or material tests alone, 
unless the shape involved is simple. The possibility of 
considerable discrepancy between ‘drawing board’ 
performance and the behaviour of the final product is 
even greater in the case of components produced from 
moulding powders. Equally unfortunately, in this case, 
the cost of tooling involved does not lend itself to 
economic prototype production for mechanical testing 
and evaluation with a view to modifying and finalizing 
the design on empirical lines. Hence although specific 
material test figures are important and valuable, ex- 
perience in the use of particular materials is probably 
more important than data. 

Ideally, in fact, the ‘optimum’ design in plastics 
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demands the co-ordination of skills and experience in 
four distinct fields, and whether these can be combined 
in a single individual is debatable. In addition to the 
designer who is responsible for the design idea, function 
and performance required, complete evaluation is also 
required on the materials side (which plastic shows 
best performance under the design and service con- 
ditions required); on the evaluation side in relating 
basic material performance to product performance; 
and on the production side governing both quality 
control and the effects of processing. No one of these 
is any more important than the other. If the product 
can be properly and fully evaluated as the design pro- 
gresses it can be subsequently produced in the best 
material available and in the best manner possible. 
It can then be said to have been designed for plastic 
production rather than made in plastic—and should 
have that much better performance as a consequence. 


Fig. 1. (above)—The new 
push clamp in open position 


Fig. 2. (above right)—The 
same clamp with ram for- 
ward 


Fig. 3. (right)—Pull action 
clamp in open position 


a 4 ’ 

Ouich-acting Clamps 

Speed Tools Limited, Vereker House, Gresse Street, 
London, WI, have introduced a new range of quick 
acting clamps under their trade mark ‘“Powertog”, 
the forerunners of which are a push clamp model ST609 
and a pull clamp model ST612 both with controlled 
Straight-line action. The patented mechanism of these 
new clamps enables the movement of the ram to be 
controlled throughout its stroke and although these 
two models are controlled to move in a straight line, 
nevertheless the linkage and guiding slots are adaptable 
to cover a range of simple and eccentric movements. 

Fig. | shows the push clamp ST609 in the open 
position with the ram withdrawn and Fig. 2 shows the 
same clamp with the ram pushed forward and the 
handle in a downward position, at which the overall 
height of the clamp is only 24 in. The twin slots at the 
front and back of the side brackets control the move- 
ment of the ram, whilst at the same time the mechanism 
preserves the normal over-centre position of the standard 
type of toggle clamp for secure locking. 

Fig. 3 shows ST612 pull action clamp in the open 
position, and when the handle is depressed the ram is 
moved backwards, again controlled by the slots, to 
impart a pulling movement to the clamp spindle. It 
will be seen that a swivel bracket is provided which can 
be modified and fitted with adaptors to suit the needs 
of a variety of jobs. 
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In addition to these two clamps both of which have 
4 in. stroke, there are already in manufacture a small 
vertical action clamp for light and medium duty work 
and a range of six clamps with a new pull-back action. 


Fraser mobile power pack for operating hydraulic tools 


Push Button Control with New 
Fraser Pack 


A mobile hydraulic power pack originally designed 
for the operation of riveters in the aircraft industry has 
been adapted for use in general industry by Andrew 
Fraser & Co. Limited, Vincent Square, Westminster, 
London, S.W.1. and has been added to their standard 
range of equipment. 

The packs are produced as two or four station units 
with separate outputs to the individual tools which 
include those for pipe bending, piercing, dimpling and 
clamping. A feature of the riveting head is a small push 
button which when depressed actuates a solenoid and 
immediately makes the pump supply available to close 
the snap on the rivet. The pack is mounted on a stove 
enamelled console on rubber tyred castors. 


Nylon-faced Hammer 

The new Thorex nylon hammer has a machined steel 
head of patented construction, and faces which have 
been moulded from a specially soft and tough grade of 
nylon. A selected hickory handle is fitted. 

The all-nylon faces screw into the steel head and can 
be fitted or replaced by hand in a few seconds. In addition 
this new type nylon face has a shoulder for extra strength 
and there are grooves in the steel head which key into 
the faces and prevent them loosening. The special nylon 
gives a firm but resilient blow that does not mark the 
work, yet it is remarkably durable and will not crack 
or chip. 

This new hammer is to be made in four sizes, 1} in., 
14 in., 1} in. and 2 in. weighing 1, 14, 2 and 3-lb respec- 
tively. Prices are from 20/- for the 14in. to 40/- for the 2in. 


Features of the new 
Thorex hammer are 
renewable spigoted 
rylon faces, steel 
head and hickory 
handle 


Thor Hammer 
Company, Highland: 
Road, Shirley, 
Birmingham. 
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Some Recent Advanees in Steelmaking 


Higher quality and quantity of rolled sheet and strip; elimination of 
flaking in forgings; sound ingots of 80 ton and upwards; and the 
likelihood of obtaining fuel gases from water 


By J. WINNING, A.LM. 


T has long been known that small amounts of 
impurities in steel can have a profound effect on its 
physical properties. Such elements as sulphur, phos- 
phorus, hydrogen and nitrogen, normally derived from 
the steelmaker’s raw materials, are commonly regarded 
as undesirable constituents, but it is usually considered 
to be uneconomic to eliminate them below fairly well- 
defined limits in ordinary commercial practice. Of 
late, the trend has been towards the production of 
certain special purpose grades of steel on a virtually 
continuous basis, and this practice, where it is applicable, 
can achieve substantial economies in production costs. 
To be entirely successful, a programme of this kind calls 
for a high degree of uniformity in the steel itself, and 
operations such as continuous rolling only become 
possible when this condition can be regularly met. 
Sheet and strip intended for subsequent cold-forming 
or stamping, must have the maximum degree of ductility 
if production interuptions are to be avoided. This 
prime consideration means, in practice, a soft low- 
carbon steel, unusually free from undesirable impurities 
by normal standards. Although much of this kind of 
material has been made in the past by traditional methods, 
using basic open-hearth furnaces for melting and refining, 
the advent of the continuous mill, cold-rolling to light 
gauges, soon made it apparent that steelmaking tech- 
niques would also require re-examination. It soon 
became evident that successful operation of these high- 
capacity mills would demand that ingot production 
should be geared as closely as possible to their intake. 
For economic reasons, soaking pit capacity must be 
limited to just sufficient to keep the mill steadily supplied 
with ingots ready for rolling, with perhaps a small 
surplus. A plant producing a number of relatively small 
casts in rapid succession is obviously better from this 
point of view than one producing a smaller number of 
large casts at longer intervals. Again, failure of a large 
unit to produce its quota of steel on time would lead 
to a serious interruption in the mill programme, whereas 
a similar failure in a smaller unit could probably be 
balanced out by the remaining units. These and other 
technical considerations made the rapid basic Bessemer, 
(Thomas) process, using liquid iron from the blast 
furnace, the preferred choice for this type of production. 
Intensive research over the past few years has demon- 
strated the importance of low nitrogen content as 
well as low percentage of other residual elements in 
achieving the high ductility necessary for this class of 
steel. The normal basic open-hearth process could, 
with care, make steel with acceptable nitrogen content, 
but because of the large proportion of scrap which must 
be used, it would be difficult to meet specifications which 
severely limited such residuals as copper and nickel. 
Melting down 60°, to 70% of each charge in the form 
of cold scrap also means increased fuel costs which 
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might eventually add considerably to the final costs. 

One method of saving fuel is to use liquid iron from 
the blast furnace, which, if of suitable composition, 
may be quickly transformed into steel by a Bessemer 
process with little extra expenditure of fuel. The difficulties 
from scrap residuals would be greatly reduced and at 
the same time, with a reasonably good quality iron, 
sulphur and phosphorus could be easily controlled by 
using basic-lined converter vessels. Unfortunately, any 
form of Bessemer process, using air blast in the normal 
way, could not be considered. Four-fifths of air is 
nitrogen, and steel made in this way is so saturated as to 
be virtually useless for cold-working purposes. Avoiding 
the use of air altogether, substituting a mixture of 
steam and oxygen, suitably proportioned, secured the 
desired result, and proved to be quite feasible on a 
commercial scale. Steel with nitrogen content 0-001 °, or 
less is now on a large-scale production basis, and there 
is considerable practical experience behind its use in 
press tool deep-drawing and forming. There would 
appear to be no doubt that the newer material is 
superior in every way to the normally produced steel 
hitherto available for this purpose. 

Processes of this and a similar kind, (e.g., lancing open- 
hearth and electric furnace charges, instead of feeding 
ore), are only possible since modern oxygen plants 
could be had, producing oxygen gas cheaply and 
abundantly. Since this gas is a raw material of increasing 
importance in steelworks practice, many of the larger 
establishments have their own manufacturing plant in 
the works, piping the product to various points of use. 
Being made from air, nitrogen, argon and the rarer gases 
are obtained as by-products of some value in offsetting 
the cost of the oxygen. 

By mixing steam with oxygen for use in the con- 
verters, the intense chemical activity of the oxygen may 
be completely controlled. By a suitable balance between 
the two gases, the cooling action of the steam allows the 
operator to hold the temperature steady, and within 
limits, raise or lower it as occasion demands. It might 
be thought that steam, reacting at high temperature in 
this way would give rise to a high hydrogen content in 
the finished steel. The bond between hydrogen and 
iron is much looser than that of nitrogen, however, and 
under the oxidizing conditions in the converter vessel, 
when the metal is boiling vigorously, there is little chance 
of hydrogen being retained. 

Apart from some early difficulties with refractories, 
the process has developed remarkably quickly. At the 
plant of the Steel Company of Wales, where the process 
has been perfected over the past three years, an output of 
19,000 ton per week is contemplated for the near future. 
At present, three 50-ton basic Bessemer vessels are in use. 
Additional vessels could no doubt be easily added as 
required, since their capital cost is not so great as 
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comparable furnace plant. The only limitation would then 
be the supply of suitable liquid iron from the blast 
furnaces. 

From what has been said, it must not be assumed 
that the less spectacular open-hearth process is now 
obsolete. Large tonnages of ordinary structural mild 
steel will continue to be produced by traditional methods, 
if only to absorb efficiently the flood of scrap from all 
sources, including the not inconsiderable returns from 
the rolling mills in the form of crop-ends, trimmings, 
etc., all of which will in time re-appear as saleable steel. 
All Bessemer processes tend to produce more mill scrap 
than they can absorb; open-hearth plants tend to 
absorb more scrap than they produce, always requiring 
large supplements from outside sources. Looked at in 
this way, it will be seen that the two processes are mainly 
complementary. 

To illustrate the major influence of economic con- 
siderations and natural resources on the final tech- 
nicalities of these large-scale operations, a successful, 
and different American approach to the production of 
deep-drawing steel may be mentioned. This arises from 
the nature of the available local iron ores, the blast 
furnace product being high in sulphur and phosphorus. 
The composition of this iron does not fully meet the 
requirements of normal basic or acid Bessemer processes, 
but contains just sufficient silicon and manganese to 
process by acid Bessemer in a rapid succession of small 
heats. Naturally, steel made in this way finishes high in 
sulphur and phosphorus and is mainly used in bar 
form as a free-cutting steel when high physical properties 
are unnecessary. The free cutting properties arise, of 
course, from the presence of the main impurities. Being 
made in a Bessemer converter, it is also saturated with 
nitrogen and far too brittle to withstand much cold 
deformation. 

One solution, apparently satisfactory, is to process 
the pig-iron in a basic lined cupola furnace to reduce the 
sulphur to normal limits, without however affecting the 
phosphorus, which remains around 0-06%. The purified 
iron is then run into the Bessemer vessels and blown with 
the steam-oxygen blast to form the basis of a low 
nitrogen steel. In view of the phosphorus content, only 
the softest mild steels can be made, but it is claimed 
that the new method is 3% to 10% faster than the 
traditional procedure. 

The American operators, in this instance at least, 
appear to have been attracted to the use of oxygen, 
rather by the possibility of increased tonnage than by 
any spectacular improvement in quality. This is perhaps 
natural, having regard to the unpromising nature of the 
raw iron available. In terms of fuel consumed in relation 
to steel produced, there can be no question that the 
American practice is quite extravagant by British 
standards. The comparative cheapness of coal and coke 
near the steelworks may account for this, and it is an 
interesting speculation how much is due to the intense 
competition from oil and natural gas in certain States. 
Blending the local ore with high-grade imported ores 
at the blast furnaces might have been a better means of 
improving the quality of the iron, but it must be remem- 
bered that most American steelworks are sited on the 
coalfields, far from sea-ports. The cost of bringing the 
very large tonnages by rail probably made such a scheme 
impracticable. 

The basic arc furnace has also been considerably 
improved and developed over the past few years, and 
has now reached a point where it is beginning to com- 
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pete seriously with open-hearth plants. In the manu- 
facture of heavy forgings, the larger modern units have 
practically supplanted the acid open-hearth furnaces. 
Engineering and electrical developments have made very 
large arc furnaces possible by constructional and other 
improvements. 

The ease with which the main impurities could be 
eliminated by this process has long attracted steel- 
makers, since it offered the prospect of producing high- 
grade steel from relatively low-quality scrap. Develop- 
ments in furnace design so improved furnace capacity 
as to make units of 80 ton or more quite feasible. Very 
large ingots for forging could thus be readily made. 
It was known that difficulties might be encountered with 
internal ruptures arising from hydrogen trapped in the 
depths of the larger steel masses. The older open-hearth 
process steel had shown this fault somewhat sporadically, 
but did not suffer so frequently from it as the newer steel. 
These ruptures appeared in the depths of the forging or 
ingot as hair cracks and arose from the inability of the 
dissolved hydrogen to diffuse rapidly enough out of the 
solid steel. The hydrogen arises from the moisture in the 
furnace atmosphere and raw materials, and can readily 
enter the molten steel during the long sojourn under the 
carbide slag at the end of the process. It is during this 
period that the sulphur is eliminated and the steel is 
conditioned prior to tapping. While this de-sulphurizing 
slag is doing its work, the atmosphere inside the furnace 
is necessarily powerfully reducing, favouring a high 
concentration of hydrogen. This difficulty was in- 
geniously overcome by a little re-arranging of the 
chemistry of the process. By establishing the carbide 
slag immediately on melting, when the charge is still 
high in carbon, the sulphur is rapidly absorbed in the 
highly calcarous slag as calcium sulphide, that remaining 
in the steel being 0-01 °% and frequently much less. This 
slag is then poured off and a new highly basic slag built 
up on the now partly purified steel. The carbon and 
phosphorus are rapidly burnt out by oxygen lancing, 
i.e., oxygen is simply blown through the liquid steel, 
leaving a bath of practically pure iron. The carbon 
escapes as carbon monoxide, the phosphorus is held in 
the slag as calcium phosphate and the manganese is 
dissolved in the slag as the oxide. Again this slag is 
disposed of, and a final reducing slag is put on to quieten 
the now wild steel, which it does very rapidly. It is found 
in practice that the violent boil induced by the lancing is 
very effective in clearing the steel of both hydrogen and 
nitrogen, leaving a charge for finishing exceptionally 
free from both these undesirable elements. 

There is no doubt that the arc furnace is a wonder- 
fully flexible tool in the hands of the metallurgist apply- 
ing sound steelmaking principles to his problems. 
It seems certain that if and when substantial reductions in 
the cost of electric power, derived from atomic energy is, 
realized, entirely fresh opportunities will open up for the 
steel industry. Large supplies of hydrogen and oxygen 
could be prepared from water by electrolysis and the 
hydrogen used to prepare a pure iron sinter directly 
from the ore. After suitable preparation, this sinter 
might well form the basis of high-grade steel when 
electrically melted. Although a purely all-electric method 
of steelmaking directly from the ore is unlikely to be 
realized for a long time yet, there is even now a distinct 
trend away from the use of solid fuels and oil. It certainly 
looks as though the advent of atomic power will be none 
too soon, having regard to the World’s rapidly dwindling 
fuel resources. 
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Cylinder Tubing 


‘Bore finished’ hydraulic quality cold drawn steel tubing is a standard 
production item available in a wide range of diameter sizes and lengths. 
As used specifically for the construction of hydraulic cylinders and 
rams, its cost is directly related to surface finish. Design and application 
factors are discussed in this article 


OLD drawn seamless steel tubing has for many 
years been used as an alternative to cast iron or 
cast steel for the construction of hydraulic cylinders and 
rams, offering the advantages of a simplified design, 
lighter weight and higher stress rating for the material. 
The majority of the original stock cylinder tubing was 
used in the ‘as drawn’ condition where the bore, although 
reasonably consistent, was invariably a little on the 
rough side and suffered from variations in surface finish. 
It proved generally satisfactory with leather seals but 
tended to develop high leakage and low seal life with the 
modern synthetic rubber seals which require a fairly fine 
surface finish for optimum performance. As a conse- 
quence modern cylinder tubing is subject to special bore 
finishing where virtually any practical surface finish can 
be realized, and such precision bore tubing has become 
widely available in a range of diameter sizes up to and 
including 10 in. 

For satisfactory performance with synthetic rubber 
seals and packings, a surface finish of the order of 10 
to 15 microinch is required for rams and cylinders 
subject to continual use. For intermittent use a surface 
finish of double this value is adequate. To some extent 
surface finish requirements are governed by the size 
and proportions of the cylinder, speed of movement 
when extending or retracting, and the fluid pressure. 
Seal life is also affected by the hardness of the cylinder 
wall against which it rubs, the harder the rubbing surface, 
in general, the higher the seal life. 

Even with careful production, seamless tubing in the 
‘as drawn’ condition may show variations in surface 
finish along a length of anything from 8 to 80-100 
microinches, although appearing to have a perfectly 
smooth and consistent bore. The amount of variation 
‘as drawn’ will be dependent on the diameter of the 
tube and will also tend to vary with the thickness of the 
wall. The thicker the tube the more difficult it is to 
obtain a consistent bore finish by drawing. To obtain 
the necessary degree and consistency of surface finish 
for modern hydraulic cylinder applications it is, therefore, 
necessary to finish the bore by a suitable machining 
operation. 

This can be, and normally is, done by the tubing 
manufacturer, although the cylinder manufacturer 
may be further obliged to rework to a final finish. If 
the cylinder is fabricated by welding components to the 
outside of the tube, for example, some distortion will 
inevitably result. In such cases the made-up cylinder 
would normally be given a final bore finish by honing. 
For a welded assembly of this type ‘as drawn’ tubing 
could be employed, with the bore finished by honing, 
but it is generally more economical to use precision 
bore tubing (i.e., tubing which has been ‘bore finished’ 
by the manufacturers to a specified figure) since this 
minimizes the stock removal required when finally honing, 
and also ensures that there are no bore defects which 
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could cause rejection of the fabricated assembly. 

The cost of ‘bore finished’ or precision bore tubing is 
obviously greater than tubing of similar size supplied 
‘as drawn’, the difference in cost being almost directly 
proportional to the degree of surface finish required. 
The tendency on the part of designers is to specify a 
finer finish than necessary. A 15-microinch finish may 
be quite adequate in a typical application, when it would 
be uneconomic to specify cylinder tubing finished to 
10 microinches, and it would not necessarily give any 
better performance in terms of seal performance and 
seal life. Seal failure, should it occur, would, in fact, be 
more likely caused by poor seal design or selection rather 
than too coarse a bore finish. The finest and most ex- 
pensive bore finish will be little help to a seal which 
suffers from extrusion and wedging. 

Even the method of specifying surface finish and its 
significance is not always understood. The CLA (centre- 
line average) definition of texture measurement is 
normally used in this country, referring to the average 
deviation of the surface from its nominal centre line as 
a datum. The actual depth of scratch which this may 
encompass (e.g., an average peak to valley measure- 
ment of the scratches) is roughly four times the CLA 
surface measurement. Actual measurements are taken 
over very short sampling lengths and so it is necessary 
that the whole bore be inspected, as well as measured at 
nominal or arbitrary positions, to ensure that there are 
no defective areas. Surface finish measurement, in other 
words, defines the quality of the finish and is allied to 
inspection to confirm that the quality is consistent over 
the whole of the bore. 

The majority of manufactured precision bore cylinder 
tubing has the bore finished by mechanical polishing, 
after cold drawing, to produce a nominal surface finish 
of 20 microinch. If necessary, this finish can be improved 
to 15 or 10 microinch by deeper polishing. These three 
levels of surface finish cover virtually all conventional 
hydraulic requirements. Where a finer finish is particu- 
larly required, honed bore tubing can be supplied with a 
(typically) nominal 10 microinch finish, but this finish 
can be improved to 5 microinch if required, or even finer. 

Typical tolerances achieved are shown in Tables | 
and II. These are consistent with economic production 
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of thick walled tubing. Close tolerances are more difficult 
to hold in the case of thin walled tubing due to ovality 
developing, particularly at the ends. Tolerance on 
overall diameter is seldom critical on typical cylinder and 
ram applications although tolerance on wall thickness 
may be significant from the point of view of pressure 
rating. The usual manufacturing tolerance for variation 
in maximum wall thickness is plus or minus 10% of the 
actual mean wall, although this can be held to closer 
limits if specified. Where close tolerance on overall 
diameter is particularly required then the outside 
diameter can be finished by centreless grinding to 
within the specified limits. Where particularly close 
tolerance is required on bore size a honed finish is 
usually called for. 

Both the original cold drawing operation and sub- 
sequent bore finishing may introduce a certain departure 
from true straightness in the tubes, especially as they 
may be produced in lengths of up to 16 ft. Typically, 
straightness is measured by placing a 3 ft straightedge 
along the outside of the tube and measuring any con- 
cavity or convexity with feeler gauges. Maximum 
deviation from straightness is usually held within one 
part in 600, i.e., a maximum deviation of 0-060 in. as 
measured on any 3ft length: or for any given length 
0-020 in. per foot run. This is quite satisfactory for the 
great majority of hydraulic cylinder and ram applications 
although finished tubes can be straightened to virtually 
any degree, if specifically called for. Some precision 
rams, for example, specify a maximum deviation from 
straightness of | part in 2000. A practical point to note 
here is that since no tube is perfectly straight it is not 
possible to cut a tube length which has perfectly parallel 
end faces since the standard method of cutting a tube is 
to part off square to the bore. 

Basic stock material for most hydraulic cylinder 
tubes is low carbon steel (carbon content 0:10% to 
0-15%). The tensile strength of the material is increased 
appreciably by cold drawing, the amount by which it 
is raised depending on the amount of ‘draw’ and the 
capacity of the drawbench. A typical ultimate tensile 
stress figure of 40 ton per sq in. commonly achieved 
may not be realisable with larger diameter tubes unless 
the drawbench is capable of giving these tubes the 
same degree of cold working. Because the degree of 
cold working achieved is a variable factor, governed by 
production technique and drawbench capacity, it is 
not usual to rate tubing specifically for ultimate tensile 
stress ‘as drawn’. Further variations may arise from 
differences in steel analysis. For design purposes, average 
performance figures based on tests are normally employed 
usually showing a 0-1°% proof stress of 32 to 35 ton 
per sq in. It is interesting to note that this is approximately 
twice the figure for a hot finished tube, which is in the 
normalized condition as rolled. Hence the typical cold 
worked cylinder tube has the same strength, diameter 
for diameter, (to resist internal pressure) as a hot rolled 
tube of twice the wall thickness. 
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Continuous flow 
calculation of 


By W. R. THOMSON, B.Sc.Tech. 


5. Continuous flow 
5.1. The equation of flow 
In any plane normal to the direction of flow 
Q= osAV where oe = 1-5 P,/T; 
V* = 2g Jk (T-T,) 
cisinidaiees 
Vay RT: 
T/T. = 1+ y—1) M? 
P/P. = (1+ Hy—-1) MyO-D 
‘ gRyM? 
VIN Jj Thy) 
VT_ /g = 
AP V Rl+Hy- 1) May (r+ 1)/2¢y 
5.2. Value of k in the equations of flow 

Normally in the above equations k and y would be 
the mean values between 7, and 7, or, with negligible 
inaccuracy, the true values at 4(7,+-7). 

However, because of the low values of M used in 
plant work it is sufficiently accurate to use the true k 
and y values. 

(i) at the actual 7 for ducting 

(ii) at the mean T= 4 (Tin 
compressor or turbine. 





+ Tou) for a whole 


5.3. Tables of flow values 
The last three equations of 5.1 are tabulated together 
in Table IV to give the values of (1) P/P., (2) V/V T, 
and (3) Q\ 7/AP directly, at 0-01 intervals of M, 
for values of M from O to 0-6. Interpolation is used for 
the third decimal place of M. The Table is based on a 
value of y of 1-35. 
For values of y other than 1-35, add to (or subtract 
from) the value given by the table, the following amounts 
S(P/P.) _ 0:53 M* dy 
V/V T) = 13-3 M (2—M)by 
(Ov T/AP) = 0-18 M by 
where dy = y—1-35 (with appropriate sign, + or —). 
Thus for y = 1-322 and M = 0-327, the table gives 
V/\/ T = 20-49+0-7 x 0-63 = 20-9 for y = 1-35. 
The correction on account of y is 
&(V/4/T) = 13-3 0-327 x 1-673 x (—0-028) = —0-204 
hence 
V/x/T = 20-93—0-20 = 20-73 for y 


5.4. Resisted flow 

Resisted flow is inevitably accompanied by a drop in 
the total head pressure of the fluid which must be taken 
account of in the cycle calculations if the estimate of the 
component sizes is to be realistic. 


5.4.1. Constant area ducting 

In reference 2 the author develops equations for the 
estimation of pressure drop in ducts of constant area. 
In these the velocity of flow increases with the length. 


1-322. 
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of Gas Turbine 





of gas in ducting, Now values and 
pressure drop 





If M, = Mach No. of flow at entry to a duct of length 
L, and hydraulic mean depth A. 
M, = Mach No. of flow at end of this length 
f = coefficient of friction, usually taken at 0-005 for 
fully developed turbulent flow in smooth pipes. 
yfL M,?— M,? 
Tha — = -—————— 
h M,*M,?* 
This leads, with approximation, to 
M,? | 1fLM,? 
M,? 2h 
Next the total head pressure ratio is: 


P, \/T _AP, M, ey ie 
P, vt ‘OvT M, approximately as will be 
evident from an inspection of Table [V for values of M 
up to the value met with in duct practice, i.e., 0-1, and 
the total head pressure drop is given by 

5P yfLM,* 

P, 2h 
or for ducts of circular cross section where h 
bP 
P, 

0-005, and M, 

bP 


neglecting a further small term. 


D/4 
2y f M,*(L/D) 


For y = 1:35, f - 0-1 this becomes 


0-000135 (L/D) 


i 
It will be found in practice for the sizes and lengths of 
the ducting used in gas turbine plants that the pressure 
drops on this account are extremely small and can be 
covered by the allowances made in Sect. 5.4.2 for com- 
ponents such as volutes. 


5.4.2. Standard duct components: Pressure drop 
It is usual in the case of certain often-used duct 


Table IV. 
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Fig. 6.—Diagrammatic layout of gas turbine plant 


components to express the total head pressure drop in 
terms of a proportion (a) of the dynamic head at entry 
,to the component (i.e. the total minus the static head). 
Thus the total head pressure drop 5P is obtained from 
the general equation 


6P a P/P.—1) 
Pe 


all referring to “in” conditions and P/P, being obtained 
from Table IV for the inlet Mach No. In using this 
table it will be found that, in ducting where the Mach 
No’s. are so small there is no need to correct for the 
appropriate y, the values of P/P. can be taken straight 
from the table for y 1-35, except for the volutes 
where the following rule can be used: 

if Pdy > 0-45 for the “out” volute 

if Pdy > 0-95 for the “in” volute then correction for 
+ is advisable. 


» OV TAP. 
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Some recommended values of a are 
Diffuser following a compressor 
, turbine 
,, 90° bend 
' ., 90° cascaded bend 
Accelerating 90° bend 
Plain a 
Diffusing __,, i 
(For 180° bends take double these values). 
Volute, “in”, followed by annular acceleration, 
Min = 0:1, Mouse = 0-3 or 0-4 2-00 on Mi» 
Volute, “out”, preceded by annular diffusion, 
Min 0-3, Mou: 0-1 0°50 on Min 
The above “losses” are sufficiently large to cover the 
very small losses referred to in 5.4.1 for the accompany- 
ing straight ducting in the lay-out. 


0-20 
0-15 
0-30 
0-20 
0-10 
0-20 
0-30 


6. An example for design 

The gas turbine plant shown diagrammatically in Fig. 
6 is to develop 2-2 MW at the power turbine shaft, using 
kerosene, from ambient air at 14-7 psi and 15° C (288° K) 
with a Imex of 727° C (1000 K). The following table 
names the components along the consecutively numbered 
flow path with Mach No. of flow in and out, whilst 
pressure drops are specified by either the value of a 
(see 5.4.2), the value of 5P/P, or the actual value of dP. 
Component efficiencies are also specified. The com- 
pressor pressure ratio is 5. 





Flow Path Mach. No Press. Drops 


Component n Out Out a SPP &P 
Air Intake 0-1 5 
Volute and > 
Accelerator 
Compressor af 89°, 
polytropic 
Volute and 
Diffuser 
Duct 0-1 
Vaned Elbow 7 0-1 
H.E. Air Side 3 0-1 
Vaned Elbow 01 
Combn 
Chamber 01 98° 
Vol. & Accelir 03 2 
H.P. Turbine 0-3 


89°, 

polytropic 

Vol. & Diffr 3 01 

Duct 0-1 

Vol. & Acceir 03 

L.P. Turbine 03 89°, 
polytropic 

Vol. & Diffr 0-1 

Duct 0-1 

H.E. Gas Side 0-1 

Duct 2 0-1 

Diffuser 0-1 0-05 





*Ignore diffuser loss but allow loss of 1 dynamic head to atmosphere i.e. a ! 
with M OS. Efficient lagging is assumed to prevent any heat losses in and 
between components. Allow 0-5°, loss in power due to friction etc. on turbine- 
compressor drive 


6.1. Cycle calculations 

Data is marked*. Where necessary, explanations follow 
in the third column. 

With a heat exchanger an estimate must be made of 
T,.. The way used here is to omit the addition of fuel 
and to take the expansion right through from P,, to Pi. 
as though for air, finding an estimate for 7, and 
returning to combustion. The more accurate calculations 
of the expansion through the two turbines may be 
corrected where necessary using the fuel so obtained 
and, if necessary, the new figure for 7,, may be used for 
further alterations in the combustion and expansion 
calculations. 
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All calculations are carried out here on an Aristo- 
Studio 25 cm slide rule No. 968 with a magnifying 
cursor. 


Ist Calculation 


Pair 14-7 
Tair 288 

BP y/5 0-5 
P, 14-2 
Pais 5 

P, 71-00 
Ks/s 0:2418 
hia 0-89 


3-135 


ts/s 1-671 
87; 193-3 
Tm 385 
0-2415 
481 
68°84 


Est. from Fig. 4 


0-89 « 0:2418/0-0686 
5! 3 0-135 
0-671 
288+ 4 


Table II 


288 
193-3 


Table I 
Table I (for 481-2) 


Table Il 

71 » 0-04 (see 5.4.2, > 0-45) 
Table IV 

0-53 » 0-09 x 0-04 


71 «0-5 x 0-0292/1-0292 
71—1-01 


Table IV 
69-99 « 0-15 » 


Table IV 


68-17 x 0-15 < 0-0068/ 1 -0068 


* 
Qe/11 


0-2725 
1-337 
0-013 
0-86 

1 -0068 


Table II (for air) 


10 


, <0-95) 
0-0068 / 1 0068 


Next work backwards from 21 to 16 to obtain P,, 


*Ms, 0-05 
ae | 
10017 Table IV 

14-7 » 1 « 0-0017/1-0017 


Table IV 
BP 6/17 0-46 15-69 « 0-5 x 0-0621/1-0621 (by trial) 
Prue 15-€9 
Next take the whole expansion from 11! to 
16 in one step to estimate 7), 


— 4:16  65-16/15-69 
sales 02655 Fig. 4 (for air) 
Oo», 0-89 
i 4:35 

nxly—1) i 
1-388 


fis/te 


0-2655/(0-89 = 0-0686) 
4-161/4-35 
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Ist Calculation 
BT is/is 280 
:. 720 
Now back to the heat exchanger to establish the fuel needed: 
, 239 
0-751 
179 
660 
249-84 
160-14 
89-70 
9870 
0-98 
0-00927 


0-388 « 1000/1-388 


0-751 « 239 
Table I (for air) 
Table I (for air) 


Table III for T = 1000 


89-7/(0-98 x 9870) 

0-00927 
Tz > 9 ‘ %. — 
Table I, 249-84 + 279 x ae 


46-69/(0-995 x 100927) per Ib gas 
252-40 — 46-50 

Table I by trial 

1000 — 829 

8294-4171 


Table II, 0-2684 + 0-433 « 0-00927/1-00927 


0-2724/(0-89 x 0-0686) 


1 +171/829 
1-2065* +8 
65-16/2-320 


Table IV 
28-10 » 0-5 x 0-0621/1-0621 


Table IV 

27-28 » 2 » 0-0068/ 1 -0068 
27-28 —0-36 

26-92/15-69 


Fig. 4 for gq = 0-00927 


0-2640/(0-89 « 0-0686) 
1-712! 4 0-320 

829 « 0-1325/1-1325 
829 —4 «97 

Table II 


829 —97. Back to revised calculation 


Qs 
QO; (Fuel flow) 
Qa (Air flow) 


6.2. Further calculations 
6.2.1. Air intake 

An overall 5P of 0-5 psi is specified. This must be 
broken up between the intake proper (accelerating 
mouthpiece and dust grill) and the volute for which the 
actual 5P can be calculated. 
P, 14-7 
P, 14-2+-5P s/s 
M, O-1 


Gis 2 


P/P,. 1-0066 
5P.j, (14:2+-8P.)5) x 2 x 0-0068/ 1 0068 =0-19 by trial. 


6.2.2. Heat exchanger 
The gas outlet temperature 7,, is required. Heat taken 


' giving 5Pals 
0-31 


14-39 


Revised Calculation 
732 brought back 
251 


189 
670 


162-69 
87-13 
0-00901 

252.33 
46-50 46-69/(0-995 « 1-00901) per Ib gas 

252-33 — 46:50 

Table I by trial 


Table Il, 0-2684-; 433 = 0-00901 /1-00901 


from Ist calculation below 


Table I 

205-83 — 180-10 Chu/Ib 

25-73/87-13 

2200 = 550/(0-746 » 1400 « 25-73) Ib/sec 
0-00901 » 45-00 1-00901 Ib/sec 

45-00 —0-40 Ib sec 


25:73 
29-5% 
45-00 
0-40 
44-60 


in by air = heat given up by gas. 

Heat gained by air 5H,), 162-69 — 115-53 
Chu /Ib air. 
Hi, 

Hy, 


47-16 


180-10 Chu/Ib gas 
180-10 — 47-16/1-00901 
133-34 Chu/Ib gas 

Table I is then used to find 7,,: 

T 540 H 130-02-+0-89 
= 560 H 134-99 + 1-03 
Ts 550 — 10° x -08/2-51 550 


6.2.3. Table of pressures, temperatures and enthalpies 
This (Table V) is required in the design of the various 
components. To be continued. 


180-10 — 46-76 


130-91 
136-02 


Table V.—PRESSURES, TEMPERATURES AND ENTHALPIES 





12 
28:10 
829 


2 829 
205-83 205-83 


7 8 


92 BIT 
670 


19 
14-73 
2 
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Researeh and Power Reactors 
in Canada 


—a review of progress 


By J. R. FINNIECOME, M.Eng., M.I.C.E., M.I.Mech.E., F.Inst.F., Consulting Engineer 


1. Introduction 


ANADA is among the top-ranking countries in 

power generation. She is particularly well endowed 
with water and fuel resources and has exceptionally 
large deposists of uranium ore. Her primary concern is 
to install additional generating capacity to satisfy her 
rapidly increasing demand for electricity by the con- 
struction of a number of ambitious power projects. 
A notable feature of these stations is that the ratings 
selected for the generator sets represent current economic 
optima. The units of the various types of plant are 
300 MW at 3600 rpm for coal fired, 140 MW for 
hydro-electric, 25 MW for natural gas or oil and 
200 MW at 1800 rpm for nuclear power stations. 

The main object of this survey is to present the 
essential design particulars of Canadian research and 
power reactors, to focuss attention on recent develop- 
ment and expansion programmes concerning thermal 
and hydro-electric stations, and to include additional 
data to indicate the factors that have contributed to the 
prosperity and the wealth of Canada. 

2. Universities 

Canada can claim to have 22 universities of equal 
standing to those in Great Britain, at least half being 
engaged in scientific research. One of the oldest and 
greatest is McGill University, Montreal, which offers a 
one year diploma course in nuclear engineering similar 
to that at London. 

During the period 1889 to 1907, H. L. Callendar, 
E. Rutherford and F. Soddy, all of whom ultimately 
became internationally recognized as outstanding 
authorities in the field of science, were closely associated 
with pioneer researches at McGill. 


3. Chalk River (1943-1952) 

In 1940 about twenty British and French research 
authorities were engaged on the study of fission chain 
reaction. By 1941 they had established the general 
feasibility of designing a bomb. In 1941 plutonium was 
separated from uranium at Chicago University and in 
1942 the first self-sustained chain reaction pile was in 
operation. At a conference in Ottawa in 1943 it was 
agreed that a British/American team should work in 
the United States and that a Canadian-British team 
should build a natural uranium heavy water moderated 
pile at a research establishment near the village of 
Chalk River, on the Ottawa River, 130 miles from 
Ottawa, under the directorship of Professor J. D. (Sir 
John) Cockcroft. 

During the same period that the atomic bombs were 
being produced at Los Alamos, the Canadian-British 
team were engaged on the design and construction of the 
pile designated ““ZEEP”’ (zero energy pile) and rated at 
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10 W. It was operated for the first time in September 
1945, and was the first experimental pile or reactor in 
the world. The primary object of ZEEP was the study 
and the development of reactor technology. 

Two years later on July 22, 1947, a second reactor at 
Chalk River, the NRX (National Research X-Material 
or X-Experimental) was started up. It had natural 
uranium as fuel and was moderated and cooled with 


Table I—SUMMARY OF 
i 2 - 5 6 





Item Designation Location Operated by Designed by 


i ZEEP Chalk 


River 


Laurence 
Kowarski and 
National 


Atomic Energy 
of Canada Ltd. 


Atomic Energy 
of Canada Lid. 


Research 
Committee, 
(NRC) 


Defence Indus- 
tries in consul- 
tation with 
Canada's, U.K 
and U.S, 
scientists 


AECL (Princi- 
pal) &C_D 

Howe (Consul- 
ting Engineers) 


Atomic Energy 
of Canada Ltd. 


Atomic energy 
of Canada Ltd. 


Atomic Energy 
of Canada Ltd: 


Atomic Energy 
of Canada Ltd. 


Chalk 
River 


Atomic Energy Canadair Ltd. 


of Canada Lid. 


Atomic Energy 
of Canada Ltd. 


Mc Master 
University 
Hamilton 


Mc Master 
University 


Mc Master 
University 


AMF Atomics 
(Canada) Ltd. 
(Reactor) 


AECL, Chalk 
River 


Indian Atomic 
Energy 
Commission 


Trombay, 
Bombay 


Indian Atomic 
Energy 
Commission 


Chalk 
River 


AECL & Foster 
Wheeler 
Corporation 


Atomic Energy 
of Canada Lid. 


Atomic energy 
of Canada Lid. 


Whiteshell Atomic Energy 
near of Canada Ltd. 
Winnipeg 
Manitoba 


Canadian 
General 
Electric Co. 
(Peterborough) 


Atomic Energy 
of Canada Lid 


Rolphton Atomic Energy 


of Canada Ltd. 


Hydro-Electric Canadian 
Ontario (16 Power Commis- General Electric 
miles from sion of Ontario, Co. Lid 

Chalk Toronto 

River) 


Douglas Atomic Energy 

Point on of Canada Lid. 

Lake Huron Hydro-Electric 
Power Commis- 
sion of Ontario, 
Toronto 


Hydro-Electric Canadian 
Power Commis- General Electric 
sion of Ontario, Co. Ltd. 
Toronto (Reactor) AEI, 
England (Turbo 
generator set) 


Canadian 


General 
Electric Co. Ltd 
(Reactor) 


Atomic Energy 
of Canada Ltd. 
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heavy water. It was of the tank type and had a thermal 
rating of 40 MW, and was then, and remained for some 
years the most powerful reactor in the world. Since a 
breakdown on December 12, 1952, the reactor NRX 
has been reconstructed and has operated at the above 
specified thermal rating. The projects at Chalk River were 
operated on behalf of the Atomic Energy Control 
Board by the National Research Council of Canada, 
with headquarters at Montreal, until 1952 when the 
Atomic Energy of Canada Limited (AECL) was 
established. 

The design work of the graphite moderated piles 
GLEEP and BEPO, installed at Harwell, were begun at 
Chalk River during 1945-1946. These were in operation 
on August 15, 1947 and July 3, 1948, respectively. 
The fundamental! design of BEPO was undertaken by 
the United Kingdom staff, working at Montreal. 


4. Atomic Energy of Canada Limited (AECL) 

This body was established in 1952 to operate the 
projects for the Atomic Energy Control Board. However, 
in 1954, the Atomic Energy Control Act was modified 
so that the AECL now reports direct to the Cabinet 


GENERAL 


Minister who is chairman of the Privy Council on 
Scientific and Industrial Research. The Control Board 
continues to report to the same Minister, and its control 
and security has been retained. Similarly, Eldorado 
Mining and Refining Limited also comes directly under 
the Privy Council Committee on Scientific and Industrial 
Research. 

Both the AECL and Eldorado Mining and Refining 
Limited are Crown Companies; that is, the shares are 
held by the Minister of the Crown in trust for Her 
Majesty the Queen and they can only act as agents of 
the Crown. 

The AECL controls principally the activities of 

(a) The Nuclear Power Plant Division (NPPD) at 
Toronto, responsible for the design. 
Reactor Research and Development 
Establishment of Chalk River. 

The Commercial Products Division (CPD) at 
Ottawa, for selling radioactive isotopes. 
The New Reactor Development Centre 
Whiteshell in the Province of Manitoba. 


(b) at the 
(c) 


(d) at 


To be continued. 


PARTICULARS OF CANADA’S NUCLEAR RESEARCH AND POWER REACTORS 





7 x 9 10 i 


Net 
Thermal electrical 
rating output 


Type of 


Constructed by reactor Fuel 


10 W natural 


uranium 


Defence Industries tank 


natural 
uranium 


Fraser Brace Co. Lid 


natural 
uranium 


Foundations Co. of 
Canada Lid 


10 to 100 W enriched 


uranium 


Canadair Ltd. swimming 


pool 


lto 5MW enriched 


uranium 


AMF Atomics (Canada) 
Ltd. (Reactor) 


swimming 
pool 


natural 
uranium 


Foundation Co. of Canada _ tank 
Ltd. Patel Engg. Co 


(Bombay) 


natural 
uranium 
(UO,) 


Foster Wheeler 
Corporation 


natural 
uranium 
(UO,) 


Canadian General 
Electric Co 


natural 
uranium 
(UO ,) 


Canadian General 
Electric Co. 
AEI, England 


natural 
uranium 
(UO ,) 


Canadian General 
Electric Co. 
AEI, England 


Canadian General 153-6 MW 


Electric Co 


12 13 14 1s 


Date when 
critical 


Date of 
operation 


Purpose 


Moderator Coolant 


heavy 5.9.45 $9.45 


water 


Zero Energy Experimenta! 
Pile (ZEEP) Material 
testing and research 
lattice experiments 


Material and loop testing 
Isotope and plutoniun 
production 


Material and loop testing 
Isotope and plutonium 
production 


Research on shielding and 
fuels. Reactivity measure- 
ments 


Research and training 


Advance nuclear engineer- 
ing research and material 
testing 


Lattice experiments for 
CANDU reactor 


Organi liquid Cooled 
Deuterrum Reactor 
(Experimenta!) for con- 
ducting research in con- 
nexion with the OCDR 
power reactor (See item 
11) 


organic 
liquid 
(Santawax, 
OM70) 


Power production 


1965 
(approx.) 


Economic power pro- 
duction without credit 
for plutonium 


1965 
(approx.) 


Economic power 
production 
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Deflexion of Uniform Beams 


In considering the deflexion of uniform beams, it is often required to 
make quick reference to the relevant equations and these are not 
always available. Also, in dealing with the derivation of such equations 
the implication of the different methods of approach is not always 
fully realized. In order to collate suitable reference material each case 
was calculated independently and checked with recognised works of 
reference. The results were then tabulated as shown here, a uniform 
method of presentation being adopted 


By W. H. SHEPPARD, B.Sc.(Eng.) 


‘O achieve the object of quick reference and to avoid 
duplicating textbook work or academic exposition, 
calculations are abbreviated for the cantilever and 
merely outlined for the remaining cases, but alternative 
approaches are discussed and difficult points elucidated. 
Nomenclature 
Distances are regarded as positive in the direction 
of the applied load. 
Deflexion 6 J 
dy/dx 
d*y/dx* 
Radius of curvature R l/e 
Bending moment M = EJ d*y/dx* 
Shear force S = EJ d*y/dx'® 
Weight loading w = El d‘y/dx* 


Slope 6 
Curvature c 


S | wdx 


| Sdx 


7 \ \ Mdxdx... 


, | Md6 


Strain energy 


l 
2E 1) 
El { /d*y 
Tice dx 
+ ETL R* 
was. we 
 ( yd 


| M?dx 


Displacement energy = —— 
4} x (area under 
deflexion curve). 


1 Concentrated Loads 

Cantilever.—The cantilever may be approached from 
either end, giving the sets of equations in the table which 
may be cross checked and which give equal results 
for the terminal deflection. Alternatively the latter may 
be calculated direct from energy considerations. 
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CANTILEVER — Terminal loading 


m=wl = 


we 
BENDING MOMENT 


-W SHEAR FORCE 


r- oO - ~ — , 
FROM SUPPORT | FROM FREE END 


a —{ 





W(L—x) d*y/dx* 
x = 0, 
(W/EI)(Lx — 4x* + C) 

x O,@id=-O0 C=0 
(W/EI)(Lx — 4x*) = (Wx/E1)(L—4x"*) 
x= 1,0 = WL/2EI 
y = (W/EI) (4Lx*—3x* + C) 
x = O, dyjdx.= O,C = 60 
y . (WEI) (ALX* — 3x°) = (Wx*/6EI) (3L — x) 
x=LA= WLY3EI 
Alternatively, taking x from the free end, 
S = W,M = Wx, d*y/dx* = Wx/El 
and proceeding in a similar manner gives the results in the 
table. These may be checked by successive differentiation. 
From energy considerations, however 
Displacement energy = Strain energy 


(W/E1)/(L—x) 
WL 
dy/dx 


dy/dx 


} AW = 1/(2E1) \ M*dx 


- 


~ A = 1(WE]I) \ M*dx 
A = 1(WE]I) \ (W(iL—»)}'dx 
= (WL*/3E]/) as before 


It will be realised that this method gives a very quick 
result for salient deflection only and this applies to all 
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PINNE D BEAM - Central loading 


FROM CENTRE 
x, +ve Roth directions 
+ ; 


FROM SUPPORT 
x, =0 > 

+ 

oe 

wis 
-¥(6-") 

} 
a 


4ei1 \+-* 


Wosia -9y¥i - 
dee; (+ Lx -2x'fL-20) 





FROM CLAMP T FROM PIN 
4 perp 
71 | 
s |-aw } rs 
aunnilinns * ci 4 és 
Wy \ 
(St tx) - Wx 
- + 16 - is ——_———f 
We (6. —11x) — Sey (0-5) 


x =o-o 








6 | 


+ 


32E!I 
lw 
$ "oe | (out) 





L 





cases of concentrated symmetrical loading. 


Pinned beam.—This case may be regarded either from 
the support or load position. The first accords with other 
cases but the formula applies only as far as the centre or 
load position, after which it changes or must be applied 
from the other end. On the other hand, the method of 
taking distances from the centre applies over the whole 
beam if both directions are regarded as positive. 


Clamped beam (encastré).—This may also be con- 
sidered from the support or from the centre and similar 
remarks apply as for the preceding case. A moment is 
introduced at each support and since the net change in 
direction is zero, the algebraic total area of the bending 
moment curve is also zero. 
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CLAMPED BEAM - Central loading 


FROM SUPPORT 


nzo—et 


| 2 


FROM CENTRE 
a +ve both directions 


w 
2 
(t -4x) 


* (t— 2x) 


es 


x 
| see; (94-4 


CLAMPED BEAM - Asymmetric 


“Ze! (Ls 2a)? 
x 4, 


(ro*(u+ 2a) y 


_ WiL-o)? (L420 

Nd 
W (L-e)? fLa-x(L + 2a)} 
iD 


From centre, 
S§= iW 
M —[4W (AL—x)—m] d*y/dx* 
—V/EI[LAW (4AL—x)—m] 
—1/EI [AW ALx—4x')—mx + C] 
x = O,dy/dx = 0,C =O 
x = 4L, dy/dx = O,m = WL/8 
and successive differentiation gives the results indicated. 


dy/dx 


Clamped pinned beam.—It is convenient to deduce the 
results for a centrally loaded beam from the asymmetri- 
cally loaded case considered later. 


Pinned beam (asymmetric loading).—In this case the 
integrations are performed for each portion separately, 
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retaining the constants, whence 
Vi —_ WwW EI(L —a) L\hx* T Cx C,) 
Ve — W/El(a/L)(LAx*® — 4x* + C,'x 
x=0,y=0,C,=0 
Ly=0O0, .°.92°+ CL 
a, Vi Ve dy dx, dy dx, 
*.(L—a) C,-—aC,'-C,;! 4La* 
and (L—a) C,—aC,' = 4La’ 
and regarding (i), (ii) and (iii) as simultaneous equations, 
Cc: —ta(2L—a) C,' —4(L? + 4a") C,' = $La' 
whence substituting gives the results in the table. Maxi- 
mum deflection is given at dy/dx= O. 

The slopes and deflections for x = a—L are most 
easily determined by taking distances from the other 
end, but the table gives the full equations as an extension. 
These equations may be applied in full if negative 
portions are discounted, this principle being more 
suitable for beams with a series of loads, for which it 
was evolved. 

Salient deflexion may be determined by strain energy 
but as the beam is in two portions, the calculation is 
somewhat lengthier than for the previous cases. 


C;') 


Clamped beam (asymmetric loading).—In this case it is 
first necessary to determine the fixing moments at the 
supports and these are most easily obtained by using 
the centre of area of the bending moment diagram, the 
values being as given. Standard integrations are then 
performed in a similar manner as for the centrally loaded 
case. Here again, results apply as far as the applied 
load and the other portion is best dealt with from the 
other end. Alternatively it may be regarded as in the 
previous case. 


Clamped/pinned beam (asymmetric loading).—It is 
convenient to regard this case as a cantilever deflected 
initially by the vertical load and then re-deflected by the 
supporting load. 

W,L*/3E1 = (Wa*/3E1) + (Wa*/2E/)(L—a) 

From which the salient values of W,, W,, and M are 
obtained. Integrations are then performed for each 


CLAMPED/ PINNED BEAM - Asymmetric loading 


- 


r 
a\7lf. o 
ly f-3 lon 
W, = WIIte 3\C } } :] 
— — 


L—o | _ _ We? ft /a\/,_9\/, 9)\_,] 
Sia } — te) tt #)-"] 


FROM PIN 


x =U (1 


Sent 





os 2,=o-e 


+ 
[os CLAMP x,=o—©ea 


s | —(w—w,) 


= 
| g 

| 

| 

b 

| 


hes 
m | —[wiu- x)—W(a-x)] 
r + 


1 | 

| 

|| 2 [radaleearwerencomsei] [ari bal! 
§ | — 8e; [SmL- wa) + xcw—w)] e: x 

| Wines o=(2-/F)i=0-586. ¥ 

L 





portion in a similar manner as for the pinned beam and 
salient values determined. It is convenient to leave the 
general equations in terms of W and W, but to evaluate 
the salient values in terms of the applied load (W). To 
determine the points of application of W to give the 
maximum deflexion at this point, X, is equated to a, 

giving the value indicated under the table. 
To determine the values for central loading, 

substitution a = L/2 is made throughout. 
To be continued. 
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Encapsulation of Motor Windings for With- 
standing Moisture and Chemical Attack 


Although they are not really intended 
for tough duties, about 10% of 
standard industrial electric motors 
take an enormous amount of harsh 
treatment in moisture or chemical 
laden atmospheres. These conditions 
have naturally given the motors a 
short life and necessitated frequent 
rewinding or replacement. The range 
of British Standard drip proof 
motors made by Brook Motors 
Limited, Empress Works, Hudders- 
field, can now be supplied with 
epoxy resin encapsulation of the end 
windings and slots. Moisture, oil 
grit, chemical fumes, and the 
majority of acids and alkalis are 
prevented from entering the windings. 
This treatment can also be used 
where humid conditions apply. 

The following are the applications 
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where treatment with epoxy 
encapsulation will prove most useful: 
food and chemical processing, paper 
making, soap and detergent manu- 
facture, paint, oil and varnish pro- 
duction, tanning, pickling, rubber 
mills, rayon and nylon spinning, 
and machine tools using large 
volumes of cutting fluids. The treat- 
ment would also be helpful where 
regular hosing down of plant occurs 
or in cases of occasional flooding, 
providing, of course, that terminal 
boxes and other connexions are 
suitably sealed. 


ae proof type stator (top) treated with epoxy resin 
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Developments in Brass 


Brass is less commonly written about than some of the rarer metals 
and alloys, and this may give the impression that research and develop- 
ment in this direction are not progressing. That this is not so is shown 
by the recent work summarized in the following notes 


HE control of grain size has always been important 

to metal workers because a full comprehension and 
grasp of recrystallization and grain growth is necessary 
if the best properties of metals are to be obtained. The 
reason is that the as-fabricated properties correspond 
directly to the degree of recrystallization and the final 
grain size. A research carried out a few years ago was 
devoted to establishing a relation that would make it 
easier for further investigations to be carried out on 
both recrystallization and grain growth. In this con- 
nexion much work was done with alpha brass, and it 
was found that for a specific metal, an absolute rate of 
grain growth exists and seems to depend on composition 
alone. An empirical correlation was presented that 
would prove valuable in practical heat treatment. 

The static tension test carried out on a circum- 
ferentially notched cylindrical test bar has been found 
of great interest in evaluating metals for service. It is a 
criterion of performance superior to the un-notch 
tension test. It was felt that a need existed to study the 
effect of the un-notch flow properties on the notch 
properties of a range of materials with a wide range of 
un-notch stress-strain properties. The heat treatment 
and temper were varied to give a range of various un- 
notch flow curves, and the influence of notch sharpness 
on tensile properties was also studied. 

It was found that at low temperatures fine-grained 
material is better as regards both fatigue and stress 
rupture, while at higher temperatures the superiority 
of fine-grained material in resistance to fatigue pro- 
gressively declines. At the highest temperature of the 
tests it becomes slight and unimportant. At temperatures 
and stresses comparable to the mean stress in fatigue 
tests, stress rupture results demonstrated an advantage 
for coarse—grained material. Ductility in fatigue and 
stress rupture increases as grain size decreases at all 
temperatures and stresses. In stress rupture, the coarse- 
grained material has the lowest rate of creep at all test 
temperatures. In fatigue this is true only at temperatures 
above 370°C. The influence of grain size on fatigue 
life depends on temperature, stress and stress ratio. 
Lower temperature, high stress, and higher stress ratio 
increase the advantage of the fine-grained material. 

The influence of grain size on the high temperature 
fatigue properties of a single phase wrought material 
over as wide a range of test conditions as possible has 
been the subject of another series of researches. Three 
grain sizes have been tested at each combination of 
stresses and temperature. The material chosen for these 
tests was alpha brass. Slugs of 70:30 brass were used 
for a large number of the tests. 

It was found that as the notch sharpness increases 
the ductility declines and the true stress-strain curve is 
elevated. These effects are most visible at low sharpness, 
declining in rate at higher sharpness. Both effects in 
mildly notched specimens are mainly caused by increase 
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in transverse tension with increasing sharpness. For 
sharp notches the fractured conditions for many materials 
seem to be principally regulated by the surface strain 
gradient, which limits the ductility and lowers the 
fracture stress. The yield strength then increases con- 
tinuously with sharpness, quickly at low sharpness and 
slower at higher sharpness, while the notch strength and 
fracture stress normally rise at low sharpness, attain a 
maximum, then decline at high sharpness. The necking 
strain of mild notches declines with sharpness for alpha 
brass. 

The behaviour of metals at low temperatures is an 
important matter and in this connexion the phenomenon 
of delayed yielding is of the greatest possible importance 
in the understanding of brittle fracture. In beta brass, 
which is body-centred cubic, and which shows some 
lack of ductility at sub-zero temperatures, there appears 
to be a qualitative correlation between the existence of 
delayed yield and the existence of a transition temperature 
for brittle fracture. 

While the influence of changes in metallurgical 
variables on the properties of metals when subjected to 
fatigue at room temperature has been closely studied, 
the behaviour of metals in fatigue tests at elevated 
temperature has not been much investigated. In con- 
sequence it was decided to compare at elevated tempera- 
tures the tensile-fatigue and stress rupture properties of 
an alpha beta brass as modified by changes in dispersion. 

It was discovered that the influence of dispersion 
variations on the rate of creep is different in tensile- 
fatigue and creep-rupture. In tensile-fatigue tests the 
rate of creep declined continuously, with decrease in 
mean free path at all temperatures, but this was true 
only at 260° C in stress-rupture. At the higher tempera- 
tures an intermediate dispersion produced a maximum 
rate of creep. The ductility also declines as dispersion 
increases at 260°C in both tensile-fatigue and stress 
rupture. At 320° and 370° C ductility reaches its highest 
point for an intermediate degree of dispersion. The 
ductility is usually higher in a stress-rupture test than in 
the corresponding fatigue test. The life of the specimen 
in tensile fatigue and stress-rupture varies with the 
dispersion of the second phase. The relation is, however, 
complex because influenced by rate of creep and 
ductility, and so may display maxima, minima, or both. 

Beta-brass is a superlattice which invariably becomes 
ordered after an extremely short time at temperatures 
as low as room temperature. Irradiation at —146° C 
by alpha particles of 33 million electron volts energy 
from a cyclotron has been found to produce rapid 
disordering. Annealing briefly at successively higher 
temperatures shows that the ordered state is recovered 
by the time 0° C is reached. Observations of the rate of 
ordering during annealing as a function of the domain 
size in the superlattice indicates that irradiation pro- 
duces only local disorder, leaving the skeleton of long 
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range order, the domain structure, intact. 

To provide a background for more specific researches 
into the basic flow and fracture properties of beta brass 
and to develop present understanding and conceptions, 


a restricted series of tests has been made over a range of 


temperatures extending from —-269°C to moderately 
elevated temperatures. Stress-strain curves for beta 
brass tested at various temperatures showed a peculiar 
serrated stress-strain curve consisting of innumerable 
repeated discontinuous yieldings at —269°C. The general 
influence of temperature on ductility is quite marked in 
this material, and there is a definite decline in ductility 
as temperature decreases. The stress-strain curves show, 
moreover, that almost all of the plastic deformation is 
uniform, with only a little ‘necking’ or general localized 
deformation, before fracture. 

Beta brass was known to undergo a partly martensitic 
transformation on cooling to the temperature of liquid 
nitrogen when the composition is less than 42° weight 
of zinc, but not when more than this amount is present. 
It has now been discovered that straining will produce 
transformation in practically the entire range of beta 
brass compositions. There is, in fact, no such thing as a 
stable beta brass. This strain-induced transformation 
was not discovered till 1957. Beta brasses of any com- 
position below about 50°, by weight of zinc transform 
if cold-worked at room temperature. 

A number of efforts have been made to show the 
influence of ordering on the mechanical properties of 
beta brass. It has been shown that the creep rate of beta 
brass declines sharply below the order-disorder tempera- 
ture. 

One interesting modern development is the intro- 
duction of a range of silicon brasses, a characteristic 
member of the series containing 10°, zinc alloyed with 
4% silicon, the balance being copper. This material is 
claimed to provide castings of good, clean type made 
either in sand or metal moulds. It can be extruded and 
hot-worked without difficulty. The mechanical proper- 
ties compare with those of alpha-beta high tensile brasses, 
but as this is an alloy of single phase, it is not sensitive 
to the deeply penetrative dezincification that injures the 
high tensile brasses under some conditions of corrosive 
attack. For a wide range of general engineering uses, 
these brasses can be used instead of bronze or gunmetal 
castings, and as they possess a resonance similar to 
that of bell bronze, they have been used for making bells. 

The extension of the range of leaded brasses deserves 
mention, and it may be of value to the reader to give a 
summary of these and their applications in engineering. 
Low leaded brass contains 66° copper, 33-5% zinc 
and 0-5 °, lead. It is a general purpose brass, used when a 
degree of machinability is needed combined with moder- 
ate cold-working properties. Examples are primers 
for munitions, and in plumbing, for J-bends, pump and 
trap lines. 

Medium leaded brass contains 65°, copper, 34% 
zinc and 1% lead. This is mainly employed for flat 
products, such as butts, dials, engravings, gears, instru- 
ment plates, nuts, and drawn shells involving piercing, 
threading or other machining, It is also used for rods, 
bars and wire, couplings, free-machining screws and 
rivets, tyre valve stems, screw machine products involving 
heavy knurling and roll threading or moderate cold 
heading, flaring, spinning or swaging. 

High leaded brass contains 66%, copper, 32-4°% zinc, 
1-6% lead. This is a general purpose brass for screw 
machine products of tube type. Another high leaded 
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brass contains 65°% copper, 33%, zinc and 2°, lead. 
This is for flat products and screw machine products 
that require a more severe cold working than can be 
tolerated with free-cutting brass, e.g., knurled products, 
flared or swaged products, etc. 

Extra-high-leaded brass contains 63°, copper, 34-5% 
zinc, 2:5°, lead. This is primarily used for hardware, 
such as clock plates and nuts, clock and watch backs, 
clock gears and wheels and in industry, for channel 
plate. 

There is also a leaded muntz metal containing 60% 
copper, 39-4°% zinc, 0-6°%, lead, designed primarily for 
main tube sheets for condensers and heat exchangers, 
support sheets and baffles. 

A leaded naval brass contains 60°, copper, 37-5% 
zinc, 1-75°% lead and 0-75% tin. This is mainly used for 
marine hardware, screw machine products, valve 
stems, etc. 

It will be seen that brass has not stood still over the 
last seven or eight years, and unquestionably further 
discoveries and additions to the range of brasses will be 
made in the coming period. 


* y 1 - 

Massive Nylon Castings 

A new process enabling the production of finished 
nylon parts of considerable mass, from monomer rather 
than powders of nylon polymer, is announced by 
Polypenco Limited, Welwyn Garden City (U.K. asso- 
ciated company of The Polymer Corporation, U.S.A.). 
The material, designated as MC nylon, is a Type 6 nylon 
formulation, and the direct production of finished cast 
nylon parts from monomer eliminates five steps in the 
processing cycle. Monomer casting is performed at 
atmospheric pressure and the need for expensive moulds 
is eliminated. 

Castings made from MC nylon are substantially 
lower in cost than comparable stainless steel or brass 
castings and compete favourably with alloy steels. In 
the next few years it is expected that increasing volume 
and production economies will reduce the costs to about 
50°, of the present level, making MC nylon competitive 
with carbon steel and aluminium castings. The largest 
monomer cast MC nylon parts produced to date have 
been semifinished symmetrical shapes in the 500 Ib 
700 Ib range. A steel casting of the same size would 
weigh‘over 2 ton. 





A 44 ft dia gear made of Polypenco MC nylon produced by Polypenco’s new 
monomer casting process which permits production of large nylon parts at low cost 
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Complete Hydra-Spray unit, Model 226-066 


Paint 

J = 
Spraying 

Alfred Bullows & Sons Limited, 
Long Street, Walsall, have intro- 
duced their Model 226-066 stationary 
Hydra-Spray in the Graco range 
of equipment. The Model 226-066 
operates direct from 44 gal open 
top shipping drums and is skid 
mounted for ease of movement. 
Special shipping drums are not 
necessary since the very high hydro- 
static pressures at which the pump 
operates (1000 to 3000 psi) are 
confined to the pump itself, to the 
20 ft length of Teflon tube and the 
spray gun. There is not at any time 
any pressure in the paint container 
and since this is a cold airless system, 
there is no fire risk from paint 
heaters. 

The high operating pressures are 
obtained by the use of a reciprocating, 
double acting air motor, coupled by 
a connecting rod to a reciprocating 
double acting pump which multiplies 
the fluid pressure to twenty times the 
air pressure admitted to the air 
motor; for example, with an in- 
coming air line pressure of 90 psi the 
pump develops 1800 psi fluid 
pressure. When released at this 
pressure and passed through the 
small orifice of the nozzle, paint is 
very finely atomized and travels at 
high speed to the work target. Since 
compressed air is not used to atomize 
the paint, there is no rebound of air 
from the sprayed surface, and conse- 
quently no bounce or overspray. 

This 20-1 pump, together with an 
air-operated paint agitator, air inlet 
pressure reducing valve, etc., is 
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mounted on the drum head assembly, 
which, when in position, is held 
rigidly by two cover holding-down 
rods and fits snugly over the paint 
drum, thus ensuring the exclusion 
of dirt from the paint. An inspection 
port is built into the cover to facilitate 
examination of the paint when the 
assembly is in position. Paint drums 
are changed by an air operated 
elevator which raises and lowers the 
complete drum head assembly. 

The complete unit as shown in the 
photograph, including elevator lift 
control, cover hold down rods, 
hardwood skids, 15 ft 4 in. id. air 
supply hose, 20 ft 4 in. id. Teflon 
high pressure fluid hose and hydro- 
spray gun costs £587 10s. Od. 


ELECTRONM 
STP CHART POTENTIOMETER 
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INTEGRATION TRACE 
WITH “TENTH” FIPS ON RIGHT 


Strip chart electronic recorder with new Honeywell 


continuous integrator unit mounted below 


LOW INERTIA MOTOR 





Schematic diagram showing principles of the new Honeywell unit used with one of their ElectroniK strip chart 
recorders 


Continuous 
Integrator 


A continuous integrator that provides 
an integral of any variable measured 
on an electronic strip chart recorder, 
has been introduced by Honeywell 
Controls Limited, Ruislip Road 
East, Greenford, Middlesex. The 
integral is obtained by counting 
known areas enclosed by a curve. 
The total-under-the-curve is 
presented as a permanent record on 
the left of the chart as the curve 
appears; a pen marks each count 
on one side of a line, and every 
tenth count on the other side. Any 
area can thus be easily evaluated. 
Simultaneously, the integral is 
shown on a four digit counter. The 
continuous integrator is fitted 
beneath, or near, a Honeywell 
ElectroniK strip chart recorder and 
is used in applications requiring 
measurement of a quantity over a 
period as well as instantaneous 
values. 

Typical applications include gas 
chromatography, flow, electrolytic 


1962 


cell current, electric power, power 
consumption in an electricity net- 
work, continuous weighing, electric 
current measurements to determine 
the efficiency of aluminium pot 
lines. 


Portable Deburring and _ Finishing 
Machine.—A new portable deburring 
and finishing machine, the Super 
Mite DBM-10 which is being manu- 
factured by Almco Supersheen of 
Great Britain Limited, Bury Mead 
Works, Hitchin, Herts, has a barrel 
of 2 in. dia by 8 in. wide, which is 
rubber lined and revolves on hard 
rubber rollers. 

Double-insulated Angle Grinder.—A 
leading feature of the new angle 
grinders made by Wolf Electric Tools 
Limited, Pioneer Works, Hanger 
Lane, London WS, is ease of 
control, the handles giving a com- 
fortable natural hold with weight 
evenly distributed, changing of discs 
is made simple by the inclusion of a 
spindle locking stud, and the disc 
guard can be moved quickly to any 
required position. 





Production Practice: 


Drawing, Piercing and Trimming a 


Wheel Hub 


By JOHN WALLER 


OR many years in America the production of one 
armed bandits, or fruit machines, has been big 
business and the quantities produced has raised many 
interesting tooling problems both in press tools and die 
casting, and though accuracy is not always of a high 
order, some of the details are complex and often require 
several handlings to produce the desired shape. 

Fig. | illustrates a typical example pressed from a thin 
aluminium pre-cut disc and to which was eventually 
attached a series of steel gear segments. It was readily 
apparent that two drawing stages were essential with an 
additional trimming process to correct any distortion 
that may occur on the outside diameter to size the 
diameter accurately and ready for the steel segments. 
Again, the thinness of the material suggested that trimming 
was possible on the secondary drawing tool, but a 
final piercing stage for the holes was preferable as this 
would tend to simplify tool construction, and, secondly, 
variation in the hole centres for different types of wheels 
made this latter practice essential. 

The first stage required raising a dome in addition 
to drawing a shallow pan, and the size of this almost 
semi-circular portion was determined from a calculation 
which initially gave the surface area of the central 
reverse draw. No attempt was made at this point to 
shape the flange to the 10° angle as such forming is 
easier to accomplish after the initial draw; so the shell 
from the first tool is depicted at Fig. 2. 
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Fig. 1.—Wheel hubs of this type are generally not a 

difficult pressing to make, but the presence of reverse 

drawing makes it necessary to give the article two drawing 
stages before a final shell is produced 


The press tools for this operation followed conventional 
lines and the pre-cut discs, produced on a rotary shear, 
are located by a series of pins A spaced at intervals 
round the blank. Each blank is firmly held on the die 
B by the action of the pressure plate D, but some care 
was necessary when selecting the springs N as some 
stretching of the material took place due to the thin 
gauge and softness of the alloy. Every tool where a 
comparatively deep raising is necessary requires the use 
of a thick heavy duty bolster and on this occasion the 
provision of such a massive item was essential because of 
the lower forming punch H. This member is located in 
the floor of the large recess to simplify assembly and 
ensure concentricity of the components. Surrounding this 
punch is an ejector ring F which also performs the dual 
function of holding the disc before it loses contact with 
the die B and the pressure plate D. However, this ring 
must “bottom” in the cavity, and the surface hardened 
plate G acts as a seating for this ejector when drawing 
punch E exerts the final pressure. 

For all drawing operations where the depth of cup 
is pronounced, the use of an air cushion is essential, as 
the pressure applied is closely controlled throughout 
the operation and on this occasion the pins J passing 
up through the bolster are long enough to return the 
top surface F flush with the die B. Incidentally, a threaded 
tube is used to hold the cushion to the tool, as this 
allows air to escape through the drilling made in the 



































Fig. 2.—The first stage creates the shallow pan, a flat 

and a prominent dome from which is produced the 

final reverse draw. The area of this dome is equal to that of 
the conical second drawing stage 
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Fig. 3.—A comparatively massive tool is used for making the initi 
material. Air which could be trapped 
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punch H as the component assumes the final shape. 

Despite the fact that the drawn pan portion is tapered, 
the provision of an ejector rod P is important in the 
operation of a tool of this design because on the rod 
striking an obstruction inside the press ram, the finished 
shell is positively ejected, and though the form suggests 
that the part should fall away easily on the upstroke, 
slightly greasy stock or a tendency for the tools to nip 
the material can prevent automatic shedding. 

Finally, the use of a ram adaptor allows the screws 
holding the pressure plate D to appear above the surface 
of the bolster M and so make it unnecessary to provide 
a thicker and heavier item. 

The tool illustrated in Fig. 4 has several interesting 
features because in addition to performing the second 
reverse draw, it also pierces the central hole, creates the 
angled flange and finally trims a small section from 
the edge to give a shell of accurate diameter. 

Locating the previously drawn shell is acomplished 
by loading it over a tapered diameter formed on the 
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Fig. 4.—An essential feature of this tool is the holding of the component prior to 
drawing the conical shape. This ensures that only the domed section is pressed and 
the operation cannot cause distortion to the previously shaped detail 


die A; the latter is located in the conventional manner 
by allowing it to slide inside the trimming die B. The 
die is shaped to conform to the reverse profile but the 
false floor provides a site for an ejector E. A slight 
movement is given to the die A to ensure the material 
is clipped as the press completes the stroke, and a series 
of comparatively massive springs are used at D. 

A disc is punched from the floor of the reverse drawn 
portion just as the tool bottoms (a piercing punch H 
is inserted in the ejector E for this purpose) and the 
scrap is drawn upwards by air pressure through a 
flexible hose T attached to the punch holder K. 

The upper tool conforms to the general design of this 
type of tool and the partially completed shell is held on 
the die surface by the shaped blank holder J. This also 
performs the function of clipping the outside diameter. 
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A drawing punch of two-part construction simplifies 
the insertion of a flexible tube and ensures that the latter 
can completely cover the opening made in the back of 
P which has the duties of drawing the final shape and 
making a site for the die when the disc is pierced. Long 
screws passing through the holder K are used instead 
of causing a break in the shaped face of L; a factor 
which would undoubtedly cause the inner surface of 
the shell to become severely scored. Finally, the punch 
holder is securely held to the bolster N by the ring M. 

The cushion is used for lifting the pressing from the 
die cavity, and by angling the press at 45° the shell will 
slide down a shute immediately the ejector E raises it 
clear of the tapered location. 

Piercing three circles of holes is the final operation 
and the tool in Fig. 5 shows how this is accomplished. 
Because the complete shell profile has been finely set 
in the previous tool, resting the workpiece on the three 
surfaces through which the holes are punched is satis- 
factory. A central locating plug A positions the drawn 
shell. The die holder B provides three surfaces supporting 
the component and these are hardened and ground 
prior to assembly into the bolster C. The holder also 
locates the die inserts D, E and F, and their assembly 
before final grinding will ensure they do not protrude 
above the seating faces. Underneath this holder are 
three milled slots to provide passages leading to the 
the various air holes drilled in the die holder, and these 
are spaced to ensure that the inserted dies E and F seat 
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AIR BLAST 


Fi degen De ey key apt eny Le med tg Se Sp 
fellows conventional guastion. Litting an air blast ensures quick loading of the 
next component 


solidly on the bolster. Air is thus led from the tube C 
through the pockets to the holes and the spacing of these 
holes evenly round the component gives the component 
a vertical lift from the location. 

The top member of this tool conforms to standard 
practice and the punches H, J and K are held by the 
substantial punch plate L, and a hardened backing plate 
N avoids the damage usually meted out to the bolster 
due to the continued blows of the punches. 

A component shaped as described requires holding 
securely during piercing and for this reason the stripper 
plate P, which forms the dual function of holding and 
stripping assumes rather a curious shape. However, a 
series of heavy duty springs R are used, spaced outside 
the punch plate. Finally, the top and bottom sections of 
the tool are located by the usual bushes T and pillars U. 
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Maechine Tool Reeord 





Adjustable Drilling 
Ji 


'g 
The Unirev adjustable slide drilling 
jig brings precision and accuracy to 
drilling holes in shafts, rods and 
tubes from { in. to } in., centrally and 
in any desired position. The illustra- 
tion shows the precision ground main 
casting, adjustable stop, adjustable 
slide and positive locking screw to 
maintain rigid contact between bush 
and work. Standard drill jig bushes 
are used. A larger version is under 
development, planned to accommo- 
date shafts from } in. to 14 in. dia. 
The } in. to } in. model £12 10s. Od., 
or £12 15s. Od. including postage and 
packing from the manufacturers: 


Revel Engineering Company Limited, 
Hayes Road, Southall, Middlesex. 


The Unirev adjustable slide drilling jig can be used 

with bench, portable or hand drills and will take 

shafts, rods and tubes from j in. 2 im. centrally and 
in any desired position 


Briquetting and Forging Press 


The large press shown here was 
specially made for  brigetting 
powdered metals and for cold 
forging. The heavy steel plate frame 
is symmetrical and stress relieved and 
the four main 300/3000 ton hydraulic 
cylinders are in opposed horizontal 
and vertical pairs. Pressure is selected 
manually in ten ratios from | :1 to 10: 
1, and is limited by safety switch. 
Maximum/minimum distances 
between the 40 in. square face plates 
are 62 1in./42in. horizontally and 
48 in./16in. vertically. The main 
ramsare 39in. dia. Two 35 gpm pumps 
are coupled to a 200 hp double-shaft 


motor and one of 10igpm to a 25 
hp motor. The electrical equipment 
provides three cycles: (1) briquetting 
using all four rams with fast approach 
and return, and slow pressing; (2) 
progressive briquetting using upper 
and both side rams; (3) cold forging 
with hand control of upper ram and 
side rams, or continuous automatic 
stroking of top ram. 

The press was made by Clearing 
Division of U.S. Industries Inc., 
Chicago. Sole U.K. selling agents 
for U.S. and British built Clearing 
presses are Rockwell Machine Tool 
Company Limited, Welsh Harp, 


This large Clearing press, seen here in the maker's works. is for briquetting powdered metals and for cold forging 
oe 
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Edgware Road, London, NW2. 
Similar presses of any capacity can 
be built to customers’ requirements. 


Cylindrical Grinder 
The Landis Lund type MPB. 12/24 
plain cylindrical grinding machine has 
a capacity of 12 in. swing and 24 in. 
between centres. Typical of the work 
for which it is suitable is the multi 
diameter grinding of automobile 
stub axles: three diameters plunge 
ground to a tolerance of 0-0005 in. 
and sized either by visual grinding 
gauge or by automatic sizing equip- 
ment. 

Dressing of the profiled grinding 
wheel is by means of a hydraulically 
operated wheel profile dressing 
attachment which is a composite unit 
also serving as the machine tailstock, 
the tailstock centre being hydraulic- 
ally retracted by means of a con- 
veniently situated control lever. As 
an alternative the tailstock centre 
operation can be arranged for foot 
Operation by means of a pedal. 

The machine will carry a wheel 
7 in. width maximum by 24 in. dia, 
or 44 in. width maximum by 30 in. 
dia. For crankshaft work provision 
can be made for wheels of 36 in. dia. 
The wheel is powered by a 20 hp 
motor and the work by a 3 hp 
variable speed motor having a 
10 to 1 speed range augmented by 
stepped pulleys which provide for 
two ranges of speeds. 

The table traverse is hydraulically 
operated and the traverse speeds are 
infinitely variable between 9 in. and 
190 in. per min. Hand traverse is 
also provided for the table, hy- 
draulically engaged and disengaged 
automatically when the power 
traverse is stopped or is running 
respectively. 

Hydraulically operated quick 
approach and withdrawal of the 
grinding wheel is provided, the 
normal distance being 2 in.; this 
however is in many cases increased 
for specific applications such as 
crankshaft grinding. 

Normal provision is an intermittent 
grinding wheel feed for traverse 
grinding having a range of 0-000! in. 
to 0-001 in. in steps of 0-001 in. 
For plunge cut grinding there is a 
continuous steplessly variable 
grinding wheel feed which can be 
utilized either with the table at rest 
or oscillating. Special provision can 
be made for a facing feed additional 
to the above-mentioned for the 
purpose of grinding side faces 
adjacent to diameters such as on 
crankshafts. 
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Lubrication is automatic and an 
interlock switch is fitted to the wheel 
spindle lubrication so arranged that 
the driving motor will immediately 


be stopped should the supply of oil 
fail for any reason.—Landis Lund 
Limited, Cross Hills, Keighley, 
Yorkshire. 


“Red Ring” Gear Honing Machine 


The Model GHD “Red Ring” gear 
honing machine is now available in 
this country from Precision Gear 
Machines and Tools Limited, Red 
Ring Works, Bodmin Road, Wyken, 
Coventry, an associate company 
of the National Broach and Machine 
Company, of Detroit, Michigan, 
U.S.A. 

When used as a standard pro- 
duction operation for all gears 
immediately before assembly, the 
“Red Ring” hard-gear tooth honing 
process eliminates nick testing and 
costly hand grinding, thus reducing 
overall production costs. Honing 
leaves the hardness of the tooth 
metal unchanged, and improves the 
gear tooth elements. It is equally 
applicable to both long and short 
production runs. 

Three types of the Model GHD 
gear honer are available: the standard 
model, with semi-automatic opera- 
tion, a lower cost manual model, and 
a fully automatic machine equipped 
with magazine type loader. The first 
two have capacity up to 12 in. P.D., 
and the automatic loader type up 
to 4in. P.D. They have a stroke of 
5 in. and diameter 10 in. 

The honing tool is a relatively hard 
abrasive—an impregnated plastic 
gear manufactured to very close 
tolerances and dimensionally 
stabilized. It is meshed with the work 
gear in crossed axes relationship. 
During the honing cy ie, the direc- 
tion of rotation of the honing tool is 
reversed while reciprocating motion 
between the honing tool and work 
gear is maintained in a path parallel 
to the axis of the gear. 

Four separate and distinct methods 
of honing are available to provide 
maximum versatility of operation. 
These include: (a) honing with 
backlash in conjunction with a 
locked honing head; (b) zero back- 
lash operation with precision pressure 
control in conjunction with the 
honing lock; (c) constant-pressure 
operation with an automatic 
mechanical wedge-type back-up 
eliminator; (d) constant-pressure 
operation with overload relief pro- 
vided by an adjustable leaf spring 
back-up protector. 

Honing tools with the abrasive 
impregnant of various grain sizes 
may be selected depending on the 
amount of stock to be removed 
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and the surface finish desired. 

Small pinions are honed at speeds 
of up to 3000rpm while larger 
gears are processed at about 1000 
surface feet per minute. A honing 
cycle of less than a minute is 
sufficient for the consistent pro- 
duction of low sound-level gears. 

The machine excluding its control 
panel is 47 in. wide by 42in. deep 
and stands 57 in. high. 


The Red Ring gear honer uses an abrasive 
plastic gear meshing with the work 


Thin Tube Bender 
The Kennedy “25” Krush bender is 
hand-operated and designed for bend- 
ing the lighter grades of steel and 
aluminium tubing without stretching, 
splitting or cracking. It can produce 
bends to much smaller radii than 
any other type and should prove 
particularly useful to manufacturers 
of tubular furniture. 

The body is of cast iron and 
holed for bolting down; also the 
square shape enables it to be held 
in a vice if required. The rectangular 
stop block takes the bending resis- 
tance and each side is marked with 
the size of tube to make contact with 
it. This stop block pivots round a 
bolt which is also used to tighten the 
boss on the length gauge in any 
required position. Thus, the length 
gauge can be adjusted to control any 
position of bend in repetition work. 
The centre post is screwed to take 
the top plate which holds the 
formers in position and controls 
the crushing action. The bending 
arm together with the lever does the 
actual bending, the bending roller 
being carried on the arm. The 
former is clearly marked for the 
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Thin tube is readily bent on the Kennedy Krush 
machine without stretching>splitting or cracking 


size of tube to be bent and is placed 
over the centre post and clamped by 
the screwed top-plate. The back- 
former is a straight grooved metal 
bar ard is placed between the tube 
and the flat roller. Its function is 
to distribute the pressure imparted 
by the roller and to prevent marking. 
After bending, the lever releases the 
work which is then completely free. 
W. Kennedy Limited, Station 
Works, West Drayton, Middlesex. 


Wimet New Grade XL 35.— 
All steel milling cutters supplied, 
by Wickman Limited, Coventry 
are now tipped with a new 
material, Wimet XL35, developed as 
a result of extended research into the 
wear and cracking of milling cutters. 
Wimet XL35 is a carbide which 
combines toughness, high wear and 
thermal shock resistance. With it 
cracks are fewer and do not spread, 
flank wear is much reduced and high 
rates of milling on steel are possible. 
Numerous cases have been found 
where it has been immediately 
possible to increase the number of 
components produced between 
regrinds. 


Numerical Control System.—The 
angle safety unit is a device which can 
be incorporated in those controlled 
contour cutting machines of E.M.I. 
Electronics Limited, Hayes, Middle- 
sex, which include the facility for 
compensating for a cutter of different 
size from that for which the pro- 
gramme was made. It derives its 
control information from the built-in 
computer controlling the machine, 
and is able to predict a fault and stop 
the machine before it follows the 
mistake. 
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—devoted to the discussion of practical problems 
Readers are invited to contribute items from 
their own experience in matters relating to 

design, manufacture and maintenance 





Meat Transfer in Ducts of Non-circular 


cl 

Cross-section 
Information about heat transfer for 
fluids flowing in pipes of non- 
circular cross section 1s needed for the 
design of compact and easily 
assembled heat exchangers for gas- 
turbine plant, air conditioning units, 
nuclear reactors and rocket power- 
plant. There are, however, very few 
text books in which this subject 
is discussed in any detail though 
many theoretical and experimental 
investigations have been carried 
out. 

A characteristic length, called the 
hydraulic diameter, is often used in 
dimensionless groups, such as 
Reynolds and Nusselt numbers, to 
correlate data from pipes of different 
cross-sectional shapes. Theoretical 
calculations and experimental results 
show that the hydraulic diameter 
concept is not valid for laminar flow; 
for turbulent flow it may be possible 
to derive certain relations between 
different cross-sections and to this 
extent the hydraulic diameter is a 
useful concept. Heat transfer data 
for flow in circular tubes cannot 
normally be used to predict heat 
transfer in non-circular ducts. 

For laminar flow the Nusselt 


A Master Turnserew 


In order to avoid milling a square or 
hexagonal head on a screwed pin 
it is usual to provide a kerf or slot, 
and if the assembly of the pin by 
means of a special tool is a permanent 
arrangment, this will probably prove 
satisfactory. Screwed pins are, how- 
ever, used for very different purposes, 
and two diverse examples may be 
cited. As a carrier for a bearing, 
which may be provided with renew- 
able items such as felt washers and 
string guard plates, adjustment is 
made by screwing in the pin. In 
connexion with a_ tool-maker’s 
button a_ kerf-driven pin carries 
negligible load, but is a good example 
of a tightly-fitting screw, used for 
temporary assembly, which must be 
rigid. 

Seldom is there available a satis- 
factory tool for making either the 
adjustment or the temporary assem- 
bly. The 8 in. joiner’s screwdriver 
has a blade only 4in. wide, which 
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number, which is proportional to 
the heat-transfer coefficient, is 
strongly influenced by the cross- 
sectional shape of the tube. However, 
a general parameter, the relative 
shape factor, can be defined and this 
appears to be linearly related to the 
limiting Nusselt number. 

For turbulent flow in various 
ducts of annular and rectangular 
cross-section the Nusselt numbers 
were found to be 60% higher and 
45°. lower, respectively than for 
ducts of circular cross-section. 

The length required to allow 
thermal conditions to develop fully, 
for both laminar and _ turbulent 
flow, is greater than that required for 
full development of hydraulic condi- 
tions. The difference is greater for 
non-circular than for circular ducts 
and increases with asymmetry of the 
duct; it is also greater for turbulent 
than for laminar flow. 

A detailed survey of world litera- 
ture on the subject is available from 
the National Engineering Laboratory 
as NEL Report No. I (Forced 
convection heat transfer in ducts of 
non-circular cross-section, by S. R. 
Montgomery and H. K. Weiss). 


tapers in depth for perhaps as little as 
1 in. Until recently the motor turn- 
screw, which is distinguished by its 
short shaft and oval handle, was 
commonly obtainable with a blade 
tip up to lin. width; but modern 
practice in the industry from which 
its name is taken has rendered it 
obsolete except in its smaller sizes. 
In either case, therefore, the blade is 
too narrow for a long kerf, which it 
badly impairs on the first attempt at 
use. Moreover the blade may well 
be a I in 8 wedge; in which case it is 
lifted out of the kerf by a force due 
to the applied torque, which is 
greater than the least forward pres- 
sure that can be exerted. 

The sketch 
altering the point, or if the point is 


Typical blade for a 
master turnscrew 
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shows a method of 


not already wide enough, the sawn- 
off shank of a normal joiner’s screw- 
driver. The reversed taper need be 
neither large nor long; and in the 
process of devising it a reasonably 
wide blade may be obtained. 

It is obvious that the ideal arrange- 
ment would be to use such a tool in 
connection with a kerf having a 
tapered undercut. Large quantites of 
screwed pins can be so made by 
broaching, the main deterrent to 
this being the availability of the 
milling cutter and slitting saw. 

Where periodic adjustment is 
likely to be necessary, much trouble 
can be saved by modifying the kerf 
with a hacksaw, care being taken 
not to cut it too deep. There are, 
however, many more kerfs that can 
stand deepening than those that 
cannot.——-E. W. Beeley. 


Rolipin Fastener 
Solves Production 
Snags 

Use of the Rollpin, the new type of 
spring tension fastener made by The 
Tempered Spring Company Limited 
of Sheffield, solved several production 
problems in the manufacture of the 
main motor for the Hoover Keymatic 
washing machine. One of the 


Rollpin fastening a cast-iron wormwheel on the worm 
reduction gear in the AC 29 fhp motor as used in the 
Hoover Keymatic washing machine 


problems was to choose a method 
of fastening the cast-iron worm- 
wheel on the worm reduction gear 
at one end of the motor, and also to 
secure on to its shaft an aluminium 
pulley driven through the worm 
reduction gear. The ideal method 
would have been to use a tapered pin 
in a tapered hole but this would 
have been expensive because for a 
secure fit such a hole must be drilled 
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and reamed to close tolerances. The 
next best solution would have been 
the use of a solid groved pin, which 
again would have required close 
tolerances. 

In order to obtain a satisfactory 
product and to take full cost 


advantage of automatic hopper feed- 
ing to the insertion machine, the pin 
had to have chamfers at both ends 
consistently controlled and a free- 
dom from the possibility of inter- 
locking in the hopper. The Rollpin 


satisfies these requirements with no 
increase in cost. Another advantage 
was that the hole could be drilled 
to reasonable production tolerances 
with subsequent reduction in tool 
maintenance and inspection. The 
acceptable tolerance on the drilled 
hole for a ¢;in. dia Rollpin is 
0-156 to 0-158 in. or 0-002in. The 
Rollpin does not loosen under vibra- 
tion and conforms at all times to 
the drilled hole into which it is 
inserted. 


Sealed Quench Meat Treatment Plant 
Cuts Production Costs 


A gas fired, batch type, sealed quench 
heat treatment plant for gas carburis- 
ing, which features fully automatic 
control of the heat treatment cycle 
and carburising atmosphere is in 
use at the Lancashire factories of 


Leyland Motors Limited. It is being 
used primarily for case hardening 
heavy duty rear axle spiral bevel 
pinions under precisely controlled 
metallurgical conditions. Its design 
allows components to be automatic- 
ally quenched straight after carburis- 
ing, fully protected by a non-oxidising 
atmosphere, thus cutting out the 
need for reheating for hardening, 
and producing work free from scale. 
This leads to substantial economies 
in heat treatment and cleaning costs 
and also reduces the opportunity for 
distortion to occur. 

Believed to be the first of its type 
to be used on such heavy duty 
components by a manufacturer in 
the heavy vehicle industry, the plant 
was installed by British Furnaces 
Limited, Chesterfield. It comprises 
an endothermic gas generator, high 
pressure gas storage tank, sealed 
quench furnace and a mobile charger 
for loading and unloading trays and 
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work from the furnace vestibule. 
The generator produces up to 
1,300 cuft/hr of carrier gas from 
high purity propane stored in a 
7-ton capacity outside storage tank. 
This is used in both the sealed 


Two views of sealed quench heat treatment plant for 
the gas carburising of heavy duty spiral bevel pinions 


quench furnace and other pit-type 
gas carburising furnaces in the 
factory. This carrier gas is fed into 
the new furnace, which is heated by 
town gas in four specially designed 
radiant tubes, and is enriched during 
the carburising cycle by neat propane. 

Work is collected in heat-resisting 
alloy carriers and placed on an 
electrically-powered, roller top 
charger which is moved to the 
front of the furnace. The outer 
furnace door is raised and the 
charger transfers the loaded carriers 
into the purge chamber, under 
manual control. The automatic cycle 
is triggered by the closing of the 
outer door and, after a pre-set 
purging time, the inner furnace 
door lifts and the work is pulled into 
the heated chamber. After the elap- 
sing of a timed pre-soaking period, 
the controlled addition of neat 
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propane is made to the atmosphere 
for carburising. 

After the requisite carburising 
period, the propane enrichment 
ceases and the carbon potential of 
the atmophere is automatically 
controlled to a lower value for a 
diffusion period. On the expiry of 
this, the temperature drops to 850° C 
for an equalising period, followed by 
the withdrawal of the charge on to 
a “lowerator” in the atmosphere 
controlled vestibule. This lowers the 
work and carrier into a quenching 
oil bath equipped with a large 
capacity circulating unit to ensure 
uniform and effective hardening of 
dense loads. The quench oil is kept 
at 25° C by an air blast cooled, heat 
exchanger for normal operation, 
but an immersion heater is fitted 
for use when warm oil quenching 
up to 200° C is desired. The tank is 


also equipped with an effective oil 
filtration and reconditioning unit. 

The lowerator has two decks, 
enabling another charge to be loaded 
into the purge chamber by the 
top deck whilst the lower deck is 
occupied by the previous charge for 
a controlled period in the quench 
tank. When the quenching time 
expires, the lowerator rises, bringing 
the quenched charge into a position 
from which it can be unloaded, 
thereby completing the cycle and 
illuminating a visable signal to this 
effect for the operator. 

Overall heating, carburising and 
diffusion cycle time is 11 hr and the 
plant can hold a charge of 1500 Ib. 

The atmosphere control is 
achieved by an Autocarb automatic 
dewpoint controller/recorder which 
is used automatically to control 
and/or record the carburising poten- 
tial of the gas throughout the cycle 
and also that of the carrier gas. 
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ness of the close-coupled pump unit. 
Induction Heaters.._Three new high 
powered (up to 100 kW) induction 
heaters have been added to the 
range made by Delapena & Son 


In Brief.... 


Notes on New Materials, 
Plant and Machinery 


Torque Measurement. -A new 
method of torque measurement based 
on the indication of torsion under 
load employs the Type 630 transistor 
phase meter made by Dawe Instru- 
ments Limited, London W3. 
Electromagnetic Brakes.— Dewhurst 
& Partner Limited, Hounslow, have 
a completely new range of electro- 
magnetic brakes in 4, 6, 8 and 10 in. 
drum diameters. 

Electrode Holders.—New Holgrip 
electrode holders for sheet metal- 
work and a Minigrip angled head 
holder are introduced by Welding 
Improvements Limited, Northamp- 
ton. 

Solenoid Valve.— An intrinsically safe 
solenoid valve for electro-hydraulic 
or electro-pneumatic operation in 
inflammable gases has been intro- 
duced by Dowty Electrics Limited, 
Tewkesbury. 

Cooling Towers.—Light and com- 
pact all-plastics cooling towers made 
by Thermotank Limited, Glasgow, 
are of capacities from 350—7500 
gph. 

Batch Furnaces.—Two _ gas-fired 
furnaces to operate in the ranges 
600—1200° C and 800—1400° C have 
been added to the range made by 
Barlow-Whitney Limited, London 
NW1O. 

Mouldable Refractory.—Plastic 
Furnascote made by Furnascote 
Limited, Southampton, is a mould- 
able refractory with a high zircon 
content. 

Tank Oven.—A new recirculating 
oven added to the range of G. & R. 
Gilbert (Industrial) Limited, Hack- 
bridge, is for drying components in 
baskets or on jigs in pre-treatment 
lines. 

Drum Seamer.—A new machine for 
seaming heavy drums produced by 
Moon Brothers Limited, Birkenhead, 
operates either fully automatically 
or semi-automatically by push 
button. 

Hose.—A new Gunite hose made by 
The Goodyear Tyre & Rubber 
Company (Great Britain) Limited, 
London & Manchester, has synthetic 
yarn reinforcement and abrasion- 
resistant tube. 

Cooling System.—-A new fume-free 
system, the Onan Vacu-Flo, for 
cooling enclosed electrical generating 
plants is marketed by G. M. Power 
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Plant Company Limited, Ipswich. 
Crane Control.—A new unit com- 
prising drum controller, protective 
panel and resistance cubicle is being 
made in two ratings, 50 and 100 amp, 
by Dewhurst & Partner Limited, 
Hounslow. 

Pushbutton Switches.—Oil-tight con- 
trol units with plastic caps in seven 
colours form a new range made by 
Square D Limited, Cheney Manor. 
Reach Truck.—The new Hyster 
Ransomes reach Truck made by 
Hyster N.V., Nijmegan, The 
Netherlands, has a scissor-action 
reach drive actuated by a central 
ram. 

Paint Cups.—-Two new nylon cups 
for their L600 top feed spray gun 
are announced by Alfred Bullows & 
Sons Limited, Walsall. 

Hydraulic Valves.—A pilot solenoid 
hydraulic valve with integral 
junction box and a multi-manifold 
valve have been added to the range 
of fluid power control equipment 
made by Maxam Power Limited, 
Camborne. 

Hydrostatic Transmissions. — The 
“Hydro-Stabil” units made at their 
new Cheney Manor factory by The 
Plessey Company Limited cover 
variable and fixed displacement 
motors from 3 to 120 hp. 

Wheel Castor.—A 2-ton controlled 
swivelling wheel unit made by 
Autoset (Production) — Limited, 
Birmingham 18, has taper roller 
bearings and 10-in. rubber tyred 
wheels. 

Turbidity Control.— An indicator and 
alarm to give warning of turbidity in 
liquids which must be kept clear in 
process plants has been introduced 
by Radiovisor Parent Limited, 
London SW19. 

Burner Control.—A new oil burner 
control by Photoelectrics (M.O.M.) 
Limited, Sutton, Surrey, has a 
sequencing and flame failure control 
and Venner time clock. 

Baling Press.—The “‘Personer™ range 
of Swedish baling presses marketed 
by Argall Machine Tool Company 
Limited, London SW1, are for light 
materials and operated either by 
hand or motorized pump. 

Compact Pumps.—A new all-ferrous 
Mopump design introduced — by 
Rhodes, Brydon & Youatt Limited, 
Stockport, is notable for the compact- 
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Limited Cheltenham. 

Process Effluent.—Effluent from 
semi-conductor manufacture at the 
Bedford factory of Texas Instrument 
Company is controlled by Pye indust- 
rial pH measuring equipment coupled 
to a Taylor pneumatic controller. 
Industrial Hydraulics.—A single unit 
made by Control Developments 
Limited, Manchester 18, combines 
the functions of two pumps and 
three valves in a single casting. 

Dip Coating.A semi-automatic 
plant for coating articles with plastics 
by the fluidized powder technique 
was specially developed by Lionel 
Hook & Sons Limited, Stroud, 
for Guest, Keen & Nettlefolds 
Limited. 

Diese! Testing.—The “Injectestor” 
made by Dunedin Engineering 
Company Limited, London WI, 
enables diesel injectors to be tested 
while the engine is running. The 
“Diesindicator” shows the firing 
pressure of large engines. 

Mobile Compressor.—A small, com- 
pact unit with Ford diesel and 
147 cu ft/min air compressor has 
been added to the range made by 
The Lead Wool Company Limited, 
Snodland, Kent. 

Frequency Meter.._A VHF frequency 
meter with an accuracy of ten parts 
per million is available from Wayne 
Kerr Laboratories Limited, New 
Maldon. 

Motor Starters.—While the hand 
operated oil-immersed motor starters 
made by the English Electric 
Company Limited, London WC2, 
have been redesigned, both the 
internal mechanism and the fixing 
dimensions remain the same so 
existing spares can be used. 

Cable Cutter.—A hydraulic hand- 
operated cable cutter of American 
origin is available from The Argall 
Machine Tool Company Limited, 
London SWI. 

Optimising Equipment.—A_ simple 
analogue computer has _ been 
developed by Honeywell Controls 
Limited, Greenford, Middlesex, for 
optimising processes involving vari- 
ables such as pressure, flow and 
temperature. 

Tube Finish.—Fine Tubes Limited, 
Surbiton, Surrey, use a prism pro- 
jection unit for checking the internal 
finish of precision drawn stainless 
steel tubing. 
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Automatic Control Engineering. By 
Francis H. Raven. London, 1961; 
McGraw-Hill Publishing Company 
Limited. 89/- net (by post 90/6). 
402 pp. 6 = 9 in. 

Control engineering is a new 
subject in the lifetime of many 
engineers, and it is they in particular 
who, we think, will find this book an 
acceptable and thorough introduc- 
tion to both the theory and practice 
of the subject. In explaining the basic 
principles and fundamental concepts 
of feed back control the author 
employs the useful device of the 
block diagram which with its ac- 
companying mathematical represen- 
tation carries the development of 
the subject along with a_ ready 
appreciation on the part of the 
reader which will surprise those 
who have not previously encountered 
it. The mathematical tools used in 
design work (Laplace transforms 
and the root-locus method) are 
quite adequately explained as they 
are introduced. The various methods 
for determining the performance of 
control systems, how the linear 
differential equations may be solved 
algebraically, and how the roots 
of the characteristic equation are 
obtained, are all fully described. 
Also explained are the application 
of the analogue computer for 
simulating control systems and the 
use of frequency response techniques 
for evaluating dynamic performance. 
Control systems for the most part 
use hydraulic, pneumatic or electrical 
circuits and the specialized considera- 
tions which arise with each are 
dealt with, and here a topical touch 
is the inclusion of problems in 
connexion with inertial navigation 
as used in space vehicles. 


Six-figure Logarithms, Antilogarithms 
and Logarithmic Trigonometrical 
Functions. By C. Attwood. 
London, 1961; Pergamon Press 
Limited. 7/6 net (by post 7/11). 
139 pp. 32 = 7 in. 

This is the fourth revised edition 
of a very handy and conveniently 
arranged volume. Every entry in the 
tables is printed in full and logarithms 
of the trigonometrical functions are 
printed complete with characteristics. 
The six trigonometrical functions 
for the sixty minutes of each angle 
are shown at one opening of the 
book and provision is made for 


ready interpolation for seconds, and 
tables of proportional parts for 
tenths and twelfths of a second are 
included. Useful notes are appended, 
notably on linear and Bessel inter- 
polation. 


Instrument Ball Bearings. By P. J. 
Geary. Chislehurst, 1961; British 
Scientific Instrument Research 
Association. 21/- net post free. 
80 pp. 6 « 94 in. 

This booklet is the fourth of a 
series on instrument parts. It deals 
with small precision grade ball 
bearings of the sort which are 
coming into wide use in instruments 
and light machinery. It describes the 
types of bearing and the tolerances 
on dimensions and geometry of 
components and deals with internal 
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clearance and yield, performance, 
lubrication, load capacity and life. 
There is also useful information 








on handling these small bearings, 
their mounting, and the elimination 
of shaft play. 


Temperature Measurement in 
Engineering. By H. Dean Baker, 
E. A. Ryder and N. H. Baker. 
London, 1961; John Wiley & Sons 
Limited. 104/- net (by post 105/6) 
510 pp. 6 = 9 in. 

While many of us in industry are 
concerned with the measurement of 
temperature by one means or another 
and may claim to know a little of 
the subject, it takes a book like this to 
reveal the extent and ramifications 
of the subject. The book is the 
second volume of a_ two-volume 
work and is first (the book has two 
parts) concerned with resistance and 
radiation methods, both in descrip- 
tion and analysis, a systematic 
design procedure being developed in 
the latter. The second and larger 
part of the book is devoted to a 
selected assortment of actual 
problems ranging from _ surface 
temperature to rapidly changing 
temperature, from moving to trans- 
parent bodies, from liquids to gases, 
from high temperatures to low 
temperatures, and from flame 
temperatures to the temperatures 
of arcs, plasma, upper air, stars, and 
nuclear reactors. The book is well 
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illustrated and there are 
thousand references. 


An Introduction to Plasticity. By 
William Prager. London, 1959; 
Addison-Wesley Publishing Com- 
pany Inc. 72/- net (by post 72/11). 
148 pp. 6 » 9in. 

Whereas traditional engineering 
analysis is based on the perfectly 
elastic solid, this book is concerned 
with a class of ideal materials which 
may be described as perfectly plastic 
solids. The usual structural materials 
exhibit both elasticity and plasticity, 
and it is only in recent years that the 
theories of plasticity have entered 
very considerably into engineering 
design. The subject has hitherto been 
regarded as one of some difficulty, 
but Professor Prager’s instructive 
models do much to illuminate it and 
to set the reader on the right track to 
a ready appreciation of the principles 
and their applications. Structural 
frames, cylinders, flat plates and 
the like afford material for illustra- 
tive example both of the application 
of the theory and of practical 
limit design. 


over a 


Copy Turning. By K. J. Downes. 
London, 1961; The Machinery 
Publishing Company Limited. 20/6 
net (by post 21/3). 150 pp. 
54 = 84 in. 

The type of machine with which 
this book is concerned is the modern 
elegant centre lathe equipped with 
servo-operated toolslide controlled 
by a tracer or detecting unit operating 
on a solid profiled metal master. 
The copying principle used in this 
equipment is described, and also 
how it is applied, after which the 
basic types of copying lathe are 
dealt with before going on to the 
practical use of the machine. A 
number of copy turning examples are 
given and also instruction on copying 
from a rotating master and copying 
on special machines. 


Applied Chemistry for Engineers. By 
R. M. E. Diamant. London, 1962; 
Sir Isaac Pitman & Sons Limited. 
30/- net (by post 31/-). 300 pp. 
54 x 84 in. 

The many materials and processes 
with which the engineer is con- 
cerned in his normal work each stem 
from an extensive technology and, 
often, an even more extensive 
science. This is particularly true as 
regards chemistry in such matters as 
corrosion, protective coatings, 
plastics and rubbers, fuels and com- 
bustion, constructional materials of 
all kinds, water treatment, alloys, 
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These are the essential characteristics that an 
engineer looks for when considering Bolt fixings 
into any form of masonry. With RAWLBOLTS 
he is assured that each fixing will be absolutely 
secure and that it will be stronger than the bolt 
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and as strong as the masonry. 
The ease with which fixings can be made will 
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These features PLUS an adaptability that gives 
a choice of many varieties of form AND a range 
of §2 sizes, leave little doubt that the Rawlbolt 
is the World’s finest BOLT fixing. 
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| RAWLPLUGS THE RAWLPLUG COMPANY LTD-CROMWELL RD-LONDON SW7 


\ | “ The World’s Largest Manufacturers of Fixing Devices and Tools 
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and lubrication. The author of this 
book offers up-to-date information 
which is within the engineering 
purview and in addition gives useful 
and apposite instruction on the 
fundamentals of chemistry, molecular 
structure, the periodicity of the 
elements, electrochemistry, and in- 
cludes in an appendix particulars of 
some experiments in applied 
chemistry designed to be of use to 
engineers. 

Factory Requirements.—Guidance 
about the requirements of factory 
legislation which may affect the 
design and construction of factories 
is given in “The Structural Require- 
ments of the Factories Act’, a new 
booklet in the Safety, Health and 
Welfare series, published by the 
Ministry of Labour (H.M.S.O., 2/- 
net). The text deals with structural 
matters, services and fittings, over- 
crowding, heating and ventilation, 
lighting, construction of floors and 
stairs, fire precautions, and _ the 
provision of sanitary accommoda- 
tion, washing facilities, first-aid 
rooms and mess-rooms. 
Bibliography and Index on Vacuum 
and Low Pressure Measurement.— 
National Bureau of Standards Mono- 
graph 35 Superintendent of Docu- 
ments, U.S. Government Printing 
Office, Washington 25, D.C., (60 
cents) is a bibliography of 1538 
references, of which 52 are to books. 
About 550 of the periodical references 
are specifically on pressure measure- 
ment, including both vacuum gauges 
and micromanometers. The balance 
is On vacuum technology, including 
adsorption, degassing, vacuum 
pumps, controlled gas leaks, valves, 
seals and vacuum systems, which 
all bear on the technique of vacuum 
measurement. 

What Every Foreman Needs to Know.— 
The tenth issue of the lively indus- 
trial annual for supervisors, “‘Fore- 
man’”’, has just been published by the 
Industrial Welfare Society, 48 
Bryanston Square, London WI, at 
2/6. It provides a wide range of 
knowledgeable contributions _ pre- 
sented attractively and amusingly 
from authoritative writers on a 
variety of topics. Articles in this 
year’s edition are designed to 
improve the foreman’s experience 
of the human problems that surround 
him in his day-to-day work and to 
keep him up-to-date with what he 
should know about current happen- 
ings in industry. 

Buyers’ Guide.—The 1962 edition of 
The Engineer Buyers’ Guide (28 
Essex Street, Strand, London WC2, 
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12/6 post free) is a volume of some 
thousand pages listing exhibitions, 
associations and institutions, 
national undertakings, names and 
addresses, U.K. agents, trade names, 
and containing an extensive classified 
directory. 

Wanted—A Policy for Fuel.—A 
booklet of this title by Georg 
Tugendhat and published by Aims 
of Industry Limited (5 Plough Place, 
Fetter Lane, London EC4, price 1/-) 
criticises the Government's oil 
taxation policy for adding to produc- 
tion costs and raising the cost of 
living, and thereby defeating the 
Government’s own efforts to raise 
exports and make the pay pause 
work. 

“British Technology Index’’.—In 
January the first issue appeared of a 
current subject-guide to articles in 
British Technical Journals. It is 
published monthly by The Library 
Association, Chaucer House, Malet 
Street, London WCl, and the 
annual subscription for 11 monthly 
issues and bound annual volume :s 
£15-15-0 post free ($50 to U.S.A.). 





New Standards 


Hot rolled steel sections (B.S. 4 

Part |) Price 17/6. 

This new standard, B.S. 4, Struc- 
tural steel sections: Part 1, will 
supersede B.S. 4: 1932 (Dimensions 
and properties of channels and 
beams for structural purposes), B.S. 
4A:1934 (Dimensions and properties 
of equal angles, unequal angles and 
T-bars for structural purposes), 
B.S. 4A: Supplement | : 1959 (T-bars, 
Universal, heavy flange and long 
stalk), B.S. 4B:1959 (Broad flange 
beams, Universal beams and column 
sections) and B.S. 6:1924 (Dimen- 
sions and properties of bulb angles 
and bulb plates for structural 
purposes). In B.S. 4:1962, Universal 
columns, whatever their source, are 
all rolled with parallel flanges. The 
standard provides for Universal 
beams with flanges either with a 
small taper (2°52') or with parallel 
flanges. In the lower range, steel 
makers will roll new light joists from 
8in. to 3in. in depth, with 5S° 
tapered flanges, which are more 
efficient than the current range. The 
channels and angles will now be 
rolled with square toes to facilitate 
welding. The revised channels are 
made in more evenly graduated 
weights, rounded off to simplify 
calculation. In the case of angles, 
equal and unequal, the weights per 
foot remain substantially unaltered, 





1962 


the extra material at the toes being 
provided by a slight reduction in the 
nominal thickness. The method of 
ordering remains unchanged: that is, 
the serial size and the nominal 
thickness are to be given. Rolled 
short stalk tees, rolled long stalk tees 
and tees cut from Universal beams 
and columns provide a wider standard 
range than that hitherto available. 
The new standard bulb flats of the 
offset pattern replace the range of 
bulb plates in B.S. 6, which is now 
withdrawn. Bulb angles have been 
largely superseded by bulb flats 
since welding has become almost 
standard practice in shipbuilding; 
nevertheless, as there is a demand, 
particularly for export, these sections 
are included in the new B.S. 4. 

It is expected that the new B.S. 4 
elements will contribute to improved 
practice and greater economy in 
steel construction and, improved 
rolling and a reduction in stock- 
holding. 


Cotton-covered conductors. 
Part 1: Round wire. Part 3: Round 
wire (metric units) (B.S. 1791: 
Parts | and 3: 1962) Price 7/6 
each. 

The metric version was previously 
known as B.S. 2084, bui it has now 
become Part 3 of B.S. 1791. (Part 2, 
dealing with rectangular conductors 
was published in 1957). The major 
change is the introduction of optional 
tests for chemical purity of the 
cotton. This will have the effect of 
standardizing two qualities of cover- 
ing, one of which meets the new test 
requirements. In Part | the reference 
temperature for resistance measure- 
ments has been changed from 60° F 
to 20° C, and a few minor changes 
have been made in both parts | and 
3 to bring them into line with other 
British Standards for covered 
winding wire. The specifications are 
otherwise substantially unaltered. 


Standard method of test for Tempera- 
ture coefficient of resistance of 
alloy wire for i resistors 


(B.S. 3467:1962) Price 4/6. 

This new standard is mainly to 
meet the need for a standard method 
of test for the relation of resistance 
to temperature of alloy wire used in 


the manufacture of precision 
resistors for electronic equipment. 
The method is equally applicable to 
material used in resistance standards. 
It is based on ASTM Method B84, 
and covers a maximum temperature 
range from —65°C to +200°C. 


British Standards 
London WI 


Institution, 2 Park Street, 





icy; cutting efficiency 


tool bits, lathe tools 
and tool holders 


“Eclipse” tool holders are manufactured with the utmost care from 
high quality materials, are carefully heat treated and incorporate a 
number of special features which enable them to do their job 
superbly well. To complete the list of tools for turning and metal 
cutting, there is also the extensive range of “Eclipse” tool bits and 
lathe tools. Made from “Eclipse” H3 Cobalt High Speed Steel, these 
tools are carefully heat treated to give the perfect combination of 
hardness and toughness—tools which can be relied upon to maintain 
a keen cutting edge. 





























James Neill. & Co (Sheffield) Ltd , and obtainable from aii tool distributors 
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Personal 

THE COUNCIL OF THE INSTITUTION OF 
Electrical Engineers have appointed Dr. 
George F. Gainsborough, B.Sc., Ph.D., a 
corporate member, to succeed Mr. W. K. 
Brasher as secretary of the institution 
towards the end of this year 


Mr. W. F. Howe has been appointed to 
succeed the late Mr. K. L. Oliver as 
general manager of the machine tool and 
tool divisions of David Brown Industries 
Limited. Since joining the company on 
September 1, 1959, Mr. Howe has been 
manager of the tool division, Park Works. 
ASSOCIATED ELECTRICAL INDUSTRIES 
Limited announces two new appointments 
in its motor and control gear division. 
Mr. J. F. A. Gibson, B.Sc.(Eng.), A.M.L.E.E., 
becomes divisional officer (Economics) and 
Mr. R. H. Boyes, A.M.I.E.E., succeeds 
Mr. Gibson as assistant manager, industrial 
machines department. Home District Office 
Division: Mr. T. W. J. Temple, M.LE.E., 
has been appointed northern regional 
manager. 

Lord Plowden, chairman-designate of Tube 
Investments Limited, has relinquished the 
chairmanship and resigned from the Board 
of TI's engineering subsidiary, W. H. A. 
Robertson & Company Limited, of 
Bedford. Mr. R. Atkinson has been appoin- 
ted chairman, and Mr. H. Kay, Mr. M. 
Langen and Mr. H. P. A. Moser have been 
appointed to the board. Mr. K. Guttenstein 
has resigned the chairmanship of TI's 
engineering subsidiary, Loewy Engineering 
Company Limited, of Bournemouth, on 
retiring, but remains a non-executive 
director. Mr. R. Atkinson has been appoin- 
ted chairman, and Mr. L. G. Course, 
Mr. R. T. Hayes, Mr. H. Kay and Mr. 
W. W. S. Robertson have been appointed 
to the board. 

Mr. C. A. W. Harmer, O.B.E., deputy 
chairman of Pye Limited, has been appoin- 
ted to the board of directors of Ekco 
Electronics Limited 

Mr. H. J. Plaster has been appointed sales 
director of the shotblast and compressor 
divisions of Tilghman’s Limited, Broad- 
heath, Altrincham, a member of the 
Staveley group of companies. He was 
formerly sales manager of Metallisation 
Limited. 

GENERAL REFRACTORIES LimiteD, Sheffield, 
parent company of the Genefax Group of 
companies, announce the following appoint- 
ments: Mr. J. Mallender as works manager 
of the Charles Davison Branch. Mr. M. V. 
A. Walsh acting works manager, Hirwaun. 
Mr. J. Rush assistant to the works manager, 
Wharncliffe Works. Mr. H. Walker works 
engineer designate, Austerfield Works, 
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Bawtry. Mr. W. Galpin works engineer, 
Deepcar Works. 

THe Unitep Sree. Companies Limirep 
announce that Mr. F. H. Saniter, director 
of research, has been appointed a member 
of the board. Mr. H. P. Forder, a director, 
has been appointed an assistant managing 
director of the company from April 1, 
but will continue to hold his present office 
of director and general manager of Samuel 
Fox and Company Limited. 

DISTINGTON ENGINEERING COMPANY 
Limited, a subsidiary of The United Steel 
Companies Limited, announce the following 
appointments: Mr. C. F. Lawson is 
appointed sales manager—foundry. Mr. 
W. B. Hendry is appointed foundry manager. 
Mr. C. Watts becomes deputy quality 
control engineer—foundry, and Mr. R. 
Yates assistant sales manager—foundry. 


Mr. F. Mather has joined Chilton Electric 
Products Limited, Hungerford, Berkshire, 
as a sales engineer for the technical sales 
division in the North-Western area. 


Mr. E. Oldfield has been appointed director 
and general manager of Manufacturers 
Equipment Company Limited, Sutton 
Road, Hull, East Yorkshire, manufacturers 
of materials flow equipment. 

Mr. J. D. Loveridge has been appointed 
to the board of Weldall & Assembly 
Limited, light engineers and steel fabrica- 
tors, of Stourbridge, Worcestershire, a 
member of the Triplex Group of companies. 


Mr. Wilfred Cook, F.C.LS., for many 
years secretary of The Incandescent Heat 
Company Limited, has been appointed to 
the board of that company as from January 
last. His new appointment will carry the 
title of director and group secretary. 

Mr. N. G. Worster has been appointed 
chief engineer of Avo, a company in the 
Metal Industries Group. 

Mr. Louis Zimmerman has been appointed 
chief engineer in London of the Clearing 
division of U.S. Industries, Inc. 


Obituary 

WE regret to record the death of Mr. 
Gordon McKay Campbell, a director of the 
British Thomson-Houston Company, now 
AEI (Rugby) Limited, until his retirement 
in 1946. He was 92. 


WE regret to record the death of Mr. R. 
Clarke, O.B.E., M.1.Mar.E., Mr. Clarke 
retired from the board of Laurence, 
Scott & Electromotors Limited just over a 
year ago, owing to ill health. 

WE regret to record the death, at the age 
of 50, of Mr. J. C. Richardson, for many 
years sales manager of Coley Bros. (Tools) 
Limited, Birmingham. 
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WE regret to record the death of Mr. 
W. Guy Ardley, Hon.M.I.W.E., 
M.S.A.1.Mech.E., F.R.S.A., the oldest 
active member of George Kent Limited 


Addresses 


W. G. Pye & Co. Limited, instrument 
makers, are operating a 24 hour seven days 
a week telephone message service for the 
convenience of all customers in the Greater 
London area. Gerrard 8475 Ext. 614. 


Tue Edinburgh office of the Export Credits 
Guarantee Department has moved to 
larger premises at 108 George Street, 
Edinburgh 2. (Telephone number un- 
changed). 

INCANDESCENT Limitep is the registered 
name of a new company which will take 
over trading activities of industrial furnaces 
and ancillary equipment from the Incan- 
descent Heat Company Limited. It will be a 
wholly-owned subsidiary of The Incan- 
descent Heat Company Limited, whose 
merger with The Wellman Smith Owen En- 
gineering Corporation took place last year 


Tue telephone number of Lionel Hook & 
Sons Limited, Ebley, Stroud, Glos., 
manufacturers of controlled extraction dip- 
finishing machines and machines for 
latex dipping, has been changed to 
Stonehouse 726/7. The telephone number of 
the new associate company, Farm Imple- 
ments Limited, of the same address, is 
Stonehouse 725 


THe headquarters of the Arcon Group is 
now at Nobel House, 3 Buckingham Gate, 
London, SW1. (VICtoria 4525). 

Tue Chelsea firm of Kneeda Manufacturing 
Company Limited has now removed to 
Hackbridge Road, Hackbridge, Wallington, 
Surrey. Telephone Franklin 1173. 

THe Liverpool office address of Brook 
Motors Limited is now: Castle Chambers, 
Castle Street, Liverpool 2. The new 
telephone numbers are: MARitime 2708/9. 
Tue new head office for Megator Pumps 
& Compressors Limited is now at 151 
Gower Street, London WC1. Telephone 
number Euston 5345 


TOOLING & EQUIPMENT ENGINEERS 
(Manufacturers) Limited are now at their 
new address, Progress Works, Torrington 
Avenue, P.O. Box 67, Coventry. Telephone 
Coventry 66647/8. 

THE reconstruction and extension of the 
office building of Beanway Electric Limited 
at Rushey Lane, Tyseley, Birmingham 11, 
is nearing completion. Their telephone 
number has been changed to ACO 6363. 
Brack & Decker Limirep have opened 
sales and service centres in Gothenburg, 
Sweden and Copenhagen, Denmark. The 
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Drilling and turning, shaping and milling. 
From simple collars to intricately machined 


special parts. Whatever your needs . . . why 
One man and a Yale plant handling truck can i 
shift machinery weighing up to 5 tons not ask Fordsmith to handle the work. 
in a fraction of the time taken by more 
conventional methods. They are fully equipped to deal quickly and 

This specialised truck has a tilting platform 
which can be angled until flush with the floor. 
The load is then drawn on to the platform by 
the Pul-Lift fitted at the front of the truck. 
When the load is secured (the platform is 
pier sed with holes and fitted with strong rings) 
the truck is ready to move off. 

The Pul-Lift is detachable and can be used 
for all kinds of other pulling and lifting jobs. 
Yale Plant Handling Trucks come in capa- 
cities of 2, 3 and 5 tons. 

THE VALE ADVISORY SERVICE will gladly give 
you free advice on any aspects of materials hand- 
ling. A Free booklet giving information about 
Yale trucks and hoists will be sent with pleasure 


The world’s largest The repetition people 


range of materials 
handling equipment H. FORDSMITH LIMITED 
Hadfield Street Works, Cornbrook, Manchester, 16 


efficiently with your immediate problem. 


THE YALE & TOWNE MANUFACTURING COMPANY 
BRITISH MATERIALS HANDLING DIVISION DEPT. MW4 
WEDNESFIELD STAFFORDSHIRE 
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company’s Scandinavian facilities will be 
expanded still further by the opening this 
month of a Norwegian subsidiary at Oslo. 


Contracts and 
Work in Progress 


ASSOCIATED ELECTRICAL INDUSTRIES 
Limited.—Switchgear Division: Contract 
for switchgear worth more than £1 million 
for the C.E.G.B. Southern Project Group. 
Traction Division: Order worth approxi- 
mately £125,000, from the Netherlands 
Railways for forty-eight Type 139 Traction 
motors and forty-eight sets of gears. Order 
for electric locomotive equipment worth 
£4? million has been placed by Union 
Carriage & Wagon Company (Pty) Limited, 
of South Africa. Instrument and Meter 
Department, Instrumentation Division: Order 
for protection equipment for the first stage 
of electrification of the Crewe-Euston line 
for 107 sets of track feeder protection 
equipment. Construction (Cables & Lines) 
Division: Two contracts totalling £147,000 
awarded by the Electricity Board for 
Northern Ireland to supply cable to rein- 
force the power supply in the Dunmurry, 
Lisburn area and interconnexion with 
East Power Station, Belfast. Two contracts 
totalling over £87,000 awarded by the 
Yorkshire Electricity Board to augment the 
power supply in the Bradford area. Motor 
and Control Gear Division: Contracts 
valued at £75,000 for electrical equipment 
for use in steelworks in England and India. 
Order valued at £118,000 from the Inter- 
national Combustion Group, Derby, for 
fifty-two a.c. motors from 15 to 635 hp. 
Hancock & Co. (ENGINEERS) LIMITED, 
(a member of the G. D. Peters Group of 
Companies) of Croydon, Surrey.—Order 
for seven Hancomatic NH4 oxygen cutting 
machines worth more than £15,000 has 
been received from Heavy Electricals 
(India) Limited. These machines are being 
shipped immediately to Bhopal in India 
where they will be used in a government- 
financed heavy engineering factory. 
THe Yate & TOWNE MANUFACTURING 
Company British Materials Handling 
Division, Wednesfield.—Export of new 
equipment to 72 countries including 
orders from Latin America for 17 electric 
and. diesel fork lift trucks worth £30,000. 
TURNER BROTHERS ASBESTOS COMPANY 
Limited, Rochdale (a member of the 
Turner & Newall Group).—Contract from 
Poland for asbestos materials to a value of 
approximately £75,000. 
THe ENGLISH ELECTRIC COMPANY LIMITED. 
Order worth over £200,000 for diese' 
generating plant for the Western Mining 
Corporation Limited of Australia. 
Contract valued at some £10 million 
from the South of Scotland Electricity 
Board for four 300 MW turbo-generator 
sets and associated equipment for the new 
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Cockenzie power station near the Firth of 
Forth, East Lothian. 

Order for two 30,000 kW turbo-genera- 
tors and auxiliary equipment, worth 
nearly £1 million, from the South of 
Scotland Electricity Board for their new 
60,000 kW steam power station at Methil 
Dock, in Fife, on the north banks of the 
Firth of Forth. 

Contract worth some £3 million has 
been awarded by the Societa Mineraria 
Carbonifera Sarda of Italy for the supply 
of two converter stations for a 200,000 kW 
direct current transmission scheme between 
Sardinia and the Italian mainland. 

G.E.C. (ENGINEERING) Limirep.—Order 
worth approximately £70,000 from the 
United Kingdom Atomic Energy Authority 
for three power-operated manipulators and 
two hoist units for installation at Dounreay. 

Order valued at nearly £106,000 from 
the National Coal Board for a winding 
engine to be installed at the No. 2 Shaft of 
Shirebrook Colliery in the East Midlands. 


Business Developments 
Company Acquisitions 

AYLESBURY TURNED Parts (TRUE SCREWS) 
Limited of Britannia Works, Britannia 
Street, Aylesbury, Bucks., have acquired 
the premises and plant of the Keele 
Engineering Company Limited, Brook 
Street, Tring, Herts. The Tring factory will 
be known as Aylesbury Turned Parts (True 
Screws) Limited No. 2 Factory. 

A controlling interest in De Jong Machine- 
fabriek N.V. a Dutch company who are 
among the leading manufacturers of truck 
mixers in Europe has been acquired by 
Ransomes and Rapier, Limited, of Ipswich, 
members of the Newton Chambers Group. 
Trading Agreements 

Tue heat-treatment furnace interests of 
The General Electric Company Limited 
have been merged with the furnace business 
of Efco Limited who will now supply, in 
addition to the Efco range of electric, 
gas and oil-fired furnaces, the full range of 
G.E.C. resistance type furnaces. 

A JoInT company to be known as Capper 
Chemidus Limited formed to provide a 
completely comprehensive service for 
design, supply and erection of plastic 
pipework installations, has been agreed 
between The Capper Pipe Service Company 
Limited of Forward Works, Woolston, 
Nr. Warrington, Lancs., and Chemidus 
Plastics Limited. 

Agents and Distributors. 

J. N. Barker & Co. (LONDON) LiMiTED. 
have been appointed sole British agents 
for Acciaierie Weissenfels of Udine, Italy, 
chain manufacturers. 


Film News 


SPONSORED (free hire) films are more than 
ever in demand because of their industrial, 
educational and general interest values. 
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To help meet this demand the G.B. Film 
Library have issued a supplement of 46 
new films to their Sponsored Films 
Catalogue available on request to the 
G.B. Film Library, 1 Aintree Road, 
Perivale, Middlesex. 


Zine 

“Publications and Films on Zinc” is the 
title of a reprinted and revised booklet 
issued by the Zinc Development Association 
and its affiliates. The films section gives 
details of changes in the association's 
film distribution arrangements. Copies 
of the booklet and the publications men- 
tioned in it are available on request, 
together with further information on all 
applications of zinc, from the Zinc Develop- 
ment Association, 34 Berkeley Square, W1. 


World Wide Lubricant 


THE commencement of production of 
Rocol molybdenized lubricants in Australia, 
marks yet another achievement in the 
emergence of Rocol Limited as world 
leaders in the development and production 
of molybdenum disulphide lubricants. 
Rocol molybdenized lubricants are now 
solving lubrication problems of engineers 
in over 40 countries throughout the world, 
while Rocol Molyspeed, the first successful 
molybdenum disulphide oil additive to be 
marketed in Great Britain, is bringing the 
benefits of improved performance and 
longer engine life to motorists. 


Conference on 
High-strength Steel 


A BISRA Conference on high-strength 
steel (strength greater than 100 ton per sq 
in.), will be held at Harrogate on May 
23 and 24, 1962. The conference is open to 
BISRA members and others invited. 
Details and registration forms (available 
from April 9), may be obtained from the 
technical secretary, metallurgy division, 
The British Iron and Steel Research 
Association, 11 Park Lane, London W1. 


Standard Carbon Brush- 
Holders 


MorGAN COMPONENTS LIMITED, a member 
of The Morgan Crucible Group, are 
taking over the tooling and remaining 
stocks of materials and components of 
the Standard Carbon Brush Holder 
Company Limited, and supplies should be 
available this month. 


Research Cooperation 


THe Brittsh Non-FerRous METALS 
Research Association of Euston Street, 
London NWI has decided in principle to 
make its services available to foreign 
companies. The arrangements for admitting 
foreign companies to membership are 
now being worked out. 
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Steel Roller Chains 

A folder from Renold Chains Limited, 
Wythenshawe, Manchester, gives particu- 
lars of the eight sizes of Coventry Mark 5 
steel roller chains (malleable replacement 
series). Fifteen diagrams show some of the 
in which the Mark 5 attachment 
plates can be used in conveyors, elevators 
and machinery generally 


ways 


Diaphragm Valves 

A new catalogue from Glenfield & 
Kennedy Limited, Kilmarnock, gives 
particulars of their S & S diaphragm valve. 
The diaphragm is bonded to a wedge 
which ensures leak proof closure and 
unrestricted venturi-shaped passage when 
open. 


Wide Range Megohmmeter 

A leaflet from W. G. Pye & Co. Limited, 
P.O. Box 60, Cambridge, describes a new 
addition to the range of megohmmeters. 
The instrument measures resistance from 
3 to 200,000,000 megohms at up to 500 V. 


Electronic Spares 

George Kent Limited, Luton, have 
issued a new spare parts list for electronic 
units incorporated in their Kent Mark 3 
and Commander KE instruments. 


Aluminium Bronze Diecastings 

Sagar-Richards Limited, Luddendenfoot, 
Halifax, who have specialized in aluminium 
bronze diecasting for 38 years, have issued 
a brochure describing the process and its 
applications and advantages 


Rectangular Suspension Magnets 

A leaflet from Rapid Magnetic Limited, 
Lombard Street, Birmingham 12, illustrates 
and specifies their range of rectangular 
suspension magnets for the extraction of 
tramp iron from materials carried past 
on conveyors 


Valve Data 

A quick reference brochure’ giving 
abridged data on their range of electronic 
valves is available from English Electric 
Valve Company Limited, Chelmsford. 


Industrial Refrigeration 

A wide range of industrial refrigeration 
plant is listed in an illustrated leaflet 
newly issued by William Douglas & Sons 
(Engineering) Limited, Brewhouse Street, 
London SWIS5. 


Carbide Tools 

A comprehensive guide to the current 
range of Kendex tooling (tips, brazed 
tools and inserts) is provided in a new 
abridged catalogue issued by Kennametal 
(Great Britain) Limited, 82-84 Coleshill 
Street, Birmingham 4 


Painting Galvanized Steel 

A concise account of various ways in 
which a freshly galvanized surface can 
be prepared for painting is given in a new 
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booklet available on request from the Zinc 
Development Association, 34 Berkeley 
Square, London WI. 


Factory Flooring 

““Maximent™ is a floor surfacing that 
will withstand constant heavy use. It is in 
the form of a compound and can be laid 
indoors and out on any horizontal, clean 
concrete or similar surface. An explanatory 
leaflet is available from Burt, Boulton & 
Haywood Limited, Belvedere, Kent. 


Sheet Floater 

A leaflet from Rapid Magnetic Limited, 
Lombard Street, Birmingham 12, describes 
the magnafloat, a magnetic device for 
floating steel sheets from the pile so that 
they are easily handled to press or other 
machine tool. A wide variety of sheet 





Trade Literature 


Readers interested in any of the 
catalogues reviewed here can 
obtain copies by mentioning 
MECHANICAL WORLD when 


writing to the firms concerned. 





sizes can be dealt with up to about 8 
gauge. 


Enclosed Chain Conveyor 

“Unitrack” is a_ versatile overhead 
conveyor system with the chain running in 
an enclosed track which can be built up 
into any contour by a comprehensive range 
of sections, couplings, falls, bends and 
rises. There are three different drive units, 
an automatic cut-out, a spring tension and a 
wheel corner. The system is described in a 
leaflet available from Bagshawe & Co. 
Limited, Dunstable. 


Ultrasonic Relay 

In the “Sonotek” relay a _ resonant 
transducer projects a beam of ultrasonic 
energy to a receiver feeding into a high 
stability amplifier, employing a transistor- 
ized printed circuit. It is suitable for level 
control of solids and liquids, intruder 
alarms, door opening, conveyor counting, 
detection of hot metal at a distance etc. 
Data Sheet USTI/USRI from Elcontrol 
Limited, Wilbury Way, Hitchen. 


Selfdrilling Shield 

A combination drilling shield and 
bolt anchor is detailed in a full range of 
sizes in a leaflet issued by Greenham Tool 
Company Limited, 618 London Road, 
Isleworth. 


Cam Timer 

A new miniature synchronous single cam 
timer for automatic oil firing plant, vending 
machines and similar applications is 
described in an illustrated leaflet from 
Electrical Remote Control Company 
Limited, Harlow New Town. 
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Reducing Valve 

A new self-contained pilot controlled 
pressure reducing valve for steam, air or 
gas is described in a catalogue from 
Samuel Birkett Limited, Queen Street 
Works, Heckmondwike 


Bag Sealer 

A folder from Supreme Novelty Com- 
pany, Vale Road, Finsbury Park, London 
N4, contains samples of polythene bags 
such as are used for holding small com- 
ponents, but with an ingenious built-in 
sealing grip which enables the bag to be 
used repeatedly 


Adhesive Film 

A tough self-adhesive film, “ozakling”, 
with many uses in the drawing office is 
described in a folder from Ozalid Com- 
pany Limited, Langston Road, Loughton, 
Essex. 


Temperature Indicator Controller 

Details of the new “Bikini” temperature 
indicator and controller made by Fielden 
Electronics Limited Wythenshawe, 
Manchester, are given in a new folder 
The instrument is servo motor operated, 
has no pivots, galvos or other delicate 
instruments and no heavy contacts. 


Sunshine Recorder 

For use where processes depend upon 
or are influenced by sunshine, Negretti & 
Zambra_ Limited, 122 Regent Street, 
London WI, has designed an instrument 
(fully described in a new leaflet) which 
rotates a cylinder containing a sensitized 
strip on which a pencil of light is recorded 


Time Indicator 

An elapsed time indicator (for recording 
machine time) which contains an electricaliy 
controlled chronometer escapement is 
described in an_ illustrated leaflet from 
Cass & Philip Limited, Mark Road, 
Hemel Hempstead. 


Web Tension Control 

A folder from Hydraulic Machinery 
Drives Limited, 101 London Road, Reading, 
describes an automatic tension control 
for any kind of web, to } oz. per inch of 
width. 


Locknut 

The “Parlox” lock nut which contains a 
nylon insert with torque equalizing joint 
is described in a leaflet from Parlox Limited, 
20 Avonmore Road, London W14. 


Packings and Gaskets 

Packings and gaskets made with Du 
Pont Teflon fluorocarbon resins do much 
to reduce maintenance costs when installed 
according to the recommendations given 
in “Maintenance Facts Book™, which 1s 
available free on request from Du Pont 
de Nemours International S.A., 8! Route 
de l’Aire, Switzerland. 





Electrical Aids in Industry — Data Sheet 


Load Factor Improvement 


Most industrial electricity tariffs consist of a 
fixed charge based on the maximum demand for 
electricity by the works and a running charge 
for each unit (kWh) of electricity used. Broadly 
speaking, the fixed charge covers the capital cost 
of generating, transmittingand distributing equip- 
ment for the particular demand and the running 
charge covers the cost of generating the units. 
Thus, if the factory maximum demand is reduced 
for the same level of consumption or is held constant 
for an increased consumption, the cost per unit will 
be reduced. This is termed improving the ‘ load 
factor ": load factor being defined as the ratio of the 
number of units supplied during a given period to 
the number of units that would have been supplied 
had the maximum demand been maintained through- 
out the period; it is usually expressed as a percentage. 
Some ways in which load factor can be improved are: 


SUPERVISION AND CONTROL 
OF MAXIMUM DEMAND 


A maximum-demand alarm gives a warning when 
the maximum demand is about to be exceeded. One 
of the simplest devices has two warning contacts, but, 
as a useful addition, an auxiliary relay can be sup- 
plied so that non-essential load can be tripped 
automatically. 


PENALTY ZONE PENALTY ZONE 


TRIP CUTS OUT HERE 





APPROACHING 
PENALTY ZONE 








® WARMING Line 


\ 


\ 
WARNING ALARM SOUNDS 








The Load Limiter, an automatic device, meets the 
requirements of medium and large consumers who 
wish not only to control their system loading to some 
target maximum but also to improve the load factor 
in order to increase the overall economy of the plant. 


EXAMPLES OF REDUCTION IN 
MAXIMUM DEMAND 
Broadly speaking, loads which contain some storage 


element can be transferred from on-peak tc off-peak 
times. Examples are: charging electric batteries used 


in industrial trucks and road vehicles; pumping loads 
in drainage schemes; water pumping in quarries, 
gravel pits and other open-air workings; large cold- 
storage warehouses; ice-making factories in which 
cost of power is a sufficiently large item of the opera- 
ting expense to make a reduced charge acceptable. 

Many processes at times of peak demand can, 
under controlled conditions, tolerate a temporary 
reduction, or even cessation, of supply without any 
serious effect on the product. With electro-chemical 
processes such as in the manufacture of hydrogen 
peroxide no difficulty arises from periodic interrup- 
tions at short or even no notice. 

In a plastics factory the management arranged for 
dies to be switched on by time switches one after 
another early Monday morning so at the beginning of 
work all dies had reached their operating temperatures. 
Previously they were switched on more or less simul- 
taneously by hand when work started, resulting in an 
abnormally high demand. 

In a certain chemical works compressed air is used 
for blowing out containers for plastic material. The 
nature of this operation is such that the consumption 
of air is spasmodic and irregular. The demand- 
recording meter in this works showed that the 
18-kilowatt motor driving the air compressor was 
frequently cutting in on top of the factory load, thus 
incurring a higher maximum-demand charge. In 
this case all that was necessary was to ensure that the 
air receiver only required charging at night-time or at 
other off-peak times. It was found that the existing 
receiver had such a small capacity that the pump had 
to operate to recharge it almost every time the 
blowing operation took place. This small receiver was 
therefore replaced by a receiver of large enough 
capacity to maintain the blowing requirements over 
the peak periods without further charging. 


EXAMPLES OF INCREASED CONSUMPTION 
FOR THE SAME MAXIMUM DEMAND 


Often when the requirements of a factory are studied 
it is found that there are additional processes for 
which electro-heat can economically be employed 
because furnaces or other equipment can be arranged 
to be switched off or to take a reduced load during 
periods of peak demand. A sheet metal foundry with 
an early morning peak found that it would be an 
economical proposition to use an infra-red oven 
switched on after the peak period had pussed because 
such ovens are ready for use in a few minutes. The 
possibilities of electric space heating in this respect 
are dealt with in Data Sheets 18 and 19. 





For further information, get in touch with your Elec- 
tricity Board or write direct to the Electrical Development 
Association, 2 Savoy Hill, London, W.C.2. Telephone: 
TEMple Bar 9434. 

Excellent reference books are available on electricity 
and productivity (8/6 each, or 9/- post free) — * Higher 
Industrial Production with Electricity’ is an example. 

E.D.A. also have available on free loan in the United 
Kingdom a series of films on the industrial uses of 
slectricity. Ask for a catalogue. 
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Alnwick. Hardy Bros., fishing tackle 
manufacturers, Alnwick, are to spend 
£100,000 on a new factory. The architects 
are Reavell and Cahill, Lloyds Bank 
Chambers, Alnwick. 

Billingham-on-Tees. British Titan Pro- 
ducts Limited, are to erect a large process 
building. 

Bishop Auckland. Wilson's Foundry and 
Engineering Company Limited. The con- 
tractors for proposed additions are G. 
Stephenson Limited, Holdforth Mill, 
Bishop Auckland 

British Belting and Asbestos Company, 
Cleckheaton, Yorks. Plans are being con- 
sidered for the erection of new premises at 
Darlington Road. 

Blaydon (Co. Durham). Taylor Industries 
Limited, plastics manufacturers, Hooker- 
gate, Rowlands Gill, Co. Durham, have 
prepared a plan for converting buildings 
at Wansbeck Street, Chopwell, into factory 
and offices. 

Darlington. Bridgewater Machine Com- 
pany Limited. The contract for further 
factory additions at Aycliffe has been let 
to Edgar Lawson Limited, Victoria Road. 

Crawford and Spencer, 91 Borough 
Road, Middlesbrough, prepared plans for 
factory additions on Aycliffe trading 
estate. 

Durham. Belmont Bridge and Engineer- 
ing Company. New workshops planned. 
The builders are R. E. Coleman Limited, 
High Street, Carrville, Durham. 

Mono Containers Limited are to carry 
out additions covering 28,000 sq ft at their 
Sherburn factory. The architects are 
G. H. Gray and Partners, 8, Portland 
Terrace, Newcastle upon Tyne. 

Towers (Sunderland) Limited, cabinet- 
makers. The builders for the new factory 
at Pity Me are Atcost Limited, St. Helen’s, 
Bishop Auckland. 

Felling (Co. Durham) Elders Walker and 
Company, Sunderland Road, Gateshead. 
The contract for the erection of a new 
factory has been let to R. Bowey and Son, 
William Street, South Gosforth. 

Gateshead. Howe Bros. are to erect 
printing works at Hopper Street. The 
architects are Marshall and Tweedy, 36 
Blackett Street, Newcastle upon Tyne. 

Gibson and Company, Haddricks Mill 
Road, Gosforth, are to erect a concrete 
batching plant at Saltmeadows Road, 
Gateshead. 

Dunlop Rubber Company. Additions to 
factory are planned. The architects are 
Newrick and Blackbell, 58 John Street, 
Sunderland 

Jarrow (Co. Durham). Morganite 
Resistors Limited. Extensions covering 
51,000 sq ft are proposed to a factory on 
the Bede trading estate. The architects 
are W. H. Williamson and Partners, 7 St. 
Mary’s Place, Newcastle upon Tyne. 

Midd . W. Firman. Plans are 
being prepared by E. W. Chapman, 125 
Acklan Road, Thornaby-on-Tees for work- 
shops at Italy Street. 

Newcastle upon Tyne. Fenwick and Wade 
Limited, propose printing workshop at 
Clarence Street, to plans by Wilson and 
Wilson, 23 Leazes Park Road, Newcastle 
upon Tyne. 

North Shields. Ronson Products Limited. 
Proposed factory additions at Norham 
Road. The architects are Tasker and 
Partners, 25 New Bridge Street, Newcastle 
upon Tyne, and the builders are Hastie 
D. Burton Limited, King Street, North 
Shields. 

Smith’s Dock Company Limited. The 
contract for the erection of an office block 


MECHANICAL WORLD, 


has been let to Sir R. McAlpine and Sons 
Limited, 81 Jesmond Road, Newcastle upon 
Tyne. 

South Shields. Harlow Printing Works 
Limited. The contract for the erection of 
a new printing works at Maxwell Street 
has been let to Milton Swales Limited, 
Imeary Street, South Shields. The architect 
is C. Solomon, 30 St. Mary’s Place, 
Newcastle upon Tyne. 

Stanley (Co. Durham). Pinkham and 
Son Limited, glove manufacturers, Anthony 
Street, propose additions to their factory. 
The architects are Marshall and Tweedy, 
36 Blackett Street, Newcastle-on-Tyne. 

Sunderland. National Galvanizers 
Limited. Plans have been approved for the 
erection of a factory near Somali Street. 
The builders are J. Huntley and Son, 
Marion Street, Sunderland. 

Dawson and Usher Limited, rope 
manufacturers, Hendon Road. Factory 
additions proposed. 


New Factories 


Aylesbury. Elm Engineering Limited, 
Southern Road. Planning permission has 
been granted for extensions to factory. 

Ballymena. G. B. Britton & Sons Limited, 
have submitted plans for extensions to 
their works. 

Basildon. Dispro Limited, 36 Peckham 
Road, London SES, are to build a new 
factory. The architect is A. B. Davies, 
Gifford House, Basildon. 

Belvedere. Burt, Boulton & Haywood 
Limited. Crabtree Manorway are to 
extend their works. 

Brighton. Hooper, Struve & Co. Limited, 
Royal Spa, Park Hill. The architects for 
new factory are M. Pilch & Harris, Verulam 
Buildings, Gray’s Inn London WC1. 

Buckie. A. E. I. Lamp & Lighting 
Company Limited. The factory is to be 
extended. 

Bury. Bentwood Brothers (Manchester) 
Limited, Wash Lane are to make extensions 
to their factory. 

Cardiff. Corona Soft Drinks Limited, 
are to erect a new factory at Llanishen. The 
architects are Powell & Alport, 88 Cathedral 
Road. 

Griffiths Engineering & Welding Limited, 
Castle Lane, City Road are to build a 
factory at Penarth Road Industrial Estate. 

Fairholm Products Ltd, Colchester 
Avenue. A new factory is to be erected at 
Newport Road Industrial Estate. 

Cheltenham. Premier Products Limited, 
Bouncers Lane. The architect for extensions 
to the works is I. M. Williams. Claremont 
House, 67 Montpelier Terrace, Cheltenham. 

Coventry. Larrad (Hydrajaws) Limited, 
are considering the erection of a new 
factory. 

Croydon. International Computors and 
Tabulators Limited, Gloucester House, 
149 Park Lane, London W1. Extensions 
are to be made to the works. 

Belmor (Confectionery) 
Limited, Salmon Street, London E3. The 
architect for the new factory at Wanz Road 
is I. Warner, 57 Shelton Street, London. 
wC2. 

Doncaster. Clayton-Heyes Engineering 
Company are considering the erection of a 
new factory off Wheatley Hall Road. 

Dover.: Metal Industries Limited, 113 
Park Lane, London WI. are to build a 
new factory between South Military Road 
and Channel View Road. 

Dublin. Etablissements Henry Potez de 
Paris are to build a new aircraft factory at 
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Baldonnel. 
Eastbourne 


. Perry Heating Appliances 
Limited. A new factory is to be built at 
Marshall Road. 

Hill & Co. (Tools) Limited, Marshall 
Road are to extend their works 

Guildford. Friary Meux Limited, are 
to re-locate their brewery on a site at 
Slyfield. 

Hamilton. Gilmour & Dean Limited, 
91 Fordnelsk Road, Glasgow. New factory. 

te. Metalife Corrosion Limited, 
James Street. The factory is to be extended. 

Hayes. M. & W. Components Limited, 
Printing House Lane. The architect for 
extensions to the factory is L. Eckersall, 
3, Melbury Avenue, Southall. 

Hull. Astral Caravan Company, are to 
build a new factory at Lorraine Street. 

London. E. M. Hyams & Co. Limited, 
246 Goswell Road, London, EC1. A new 
factory is to be erected at Bethnal Green 
Road, London, E2 

Philips Records Limited, Walthamstow 
Avenue, London, E17. Extensions are to 
be made to the factory 

J. Avery & Co. Limited, Great Portland 
Street. The architects for new factory at 
Queensland Road are Anderson, Forster & 
Wilcock, 27 Ely Place, London. EC1. 

Edmonton Tool & Engineering Company 
Limited, 141 Hertford Road, London. N9. 
Permission has been granted to erect a new 
building at Second Avenue, Edmonton. 

Lowestoft. Swallow Prams Limited, High 
Street, London, N17 are to erect a new 
factory at Adrian Works, Alexandria Road. 

Luton. Cardale Engineering Company 
Limited. A new factory is to be built at 
Selbourne Road 

Braithwaite Equipment Limited, are to 
extend their Ivac Works, Ridgway Road. 

Mansfield. B. P. Hall (Textiles) Limited. 
Boulevard Works, Radford Boulevard, 
Nottingham. A new factory is to be built at 
Hermitage Lane. 

Portsmouth. J. H. Sparshotts (Southamp- 
ton) Limited. Extensions are to be made to 
the factory in Fitzherbert Road, Farlington 

Redditch. R. A. Goodall & Co. Limited, 
are to erect a new factory at Albert Street. 

Quality Springs & Productions Limited, 
St. George’s Road. The factory is to be 
extended. 

Rotherham. A. T. Green & Sons Limited, 
Northfield Road. The works are to be 
extended. 

Stretford. British Insulated Callenders 
(Submarine) Cables Limited, 17 Todd 
Street, Manchester 3. A new factory is to be 
built. 

Thetford. Novohord (U.K.) Limited. The 
Parade, Haven Green, London, WS, are to 
erect a new factory at London Road. 

Watford. St. Albans Mouldings Limited, 
Sandown Road. Extensions are to be 
made to the factory. 

Welwyn Garden City. Ferranic Industries 
Limited, 25 Hydeway, are to make 
extensions to their factory. 

Norwood Footwear Company 
Limited, Hodson Street. Extensions are to 
be made to the factory. 

York. Horsley Smith Limited, are to 
extend their works at George Street and 
Hill Street. 

Edinburgh. Butterworths (Edinburgh) 
Limited manufacturing opticians and 
instrument makers, have acquired factory 
premises at Meadowbank and will transfer 
after reconstruction of the property. 

Newhouse. Tyre Services (Glasgow) 
Limited have received approval for the 
erection of an extension to their warehouse 
premises at Biggar Road, Newhouse. 

















CLASSIFIED ADVERTISEMENTS 











Machinery, Plant and Accessories 
For Sale 





ANTED: All types of second-hand 

machine tools, particularly Radial 
Drills, but offer everything to Johnny 
Walker: (Machinery) Limited, Charfield 
Works, Wotton-under-Edge, Glos. Tele- 
phone W.u.E. 3331 





UMPS forall purposes. R.L. Christiansen 
Limited Wordesley, Stourbridge 
Brierley Hill 78184/5. 





Patents For Sale or License 





HE proprietor of British Patent No 
737352, entitled “Cable Spool 


Winding”, offers same for license or other- 
wise to ensure practical working in Great 
Britain. Inquiries to Singer, Stern & 
Carlberg, 140 So. Dearborn Street, Chicago 
3, Hlinots, U.S.A 





HE proprietors of Patent No. 761609 
for “Electronic Device for the 
Operation of a Time Piece Movement’’. 
Desire to secure commercial exploitation 
by Licence or otherwise in the United 
Kingdom, Replies to Box No. H.W. 32 
“MECHANICAL WorRLD” 31, King Street 
West, Manchester, 3 





the proprietor of British Patent No 
760453, entitled “Improvements in 
shaft sealing devices’, offers same for 
license or otherwise to ensure practical 





Classified advertisements are inserted 
at the rate of 3/6 per line. 








working in Great Britain. Inquiries to 
Singer, Stern & Carlberg, 140 So. Dearborn 
Street, Chicago 3, Illinois, U.S.A. 





Situations Vacant 





EVELOPMENT ENGINEER. 
Required by Midlands Company 
for combustion work related to Incinera- 
tors. Pioneering work. Well remunerated, 
pension scheme etc. Only experienced man 
will be appointed. Write Box H.W.33, 
*"MECHANICAL Worip™, 31 King Street 
West, Manchester 3 











“LIMITAX” METAL BAND SAWING MACHINES 


Regd. Trade Mark 


CAST 
IRON 


PIPE ROLLERS 


running on mild steel pin. 


FROM 
STOCK Sin. = 8in. 


146) for +" to 6” pipes up to 


HENRY LINDSAY LTD. ||| 


P.O. Box No. 97 


Mansfield Road, Bradford 8, Yorkshire 


Telephone: BRADFORD 41251 (5 lines) 
Telegrams and Cables: Lindsay Bradford Telex (Telex No. 51147) 
Makers of the Lindapter Bolt Adapter 


Please send for full 
details of our latest 
range of machines, 
with nominal 
capacities 





Manufacturers 

THE NEW FORTUNA 

MACHINE CO. LTD. TYPE 09-W 
Fortuna Works, Southmead, HEAVY DUTY 
Westbury-on-Trym, Bristol. 10 in. x 15 in. Nom. Cap. 


























AULD’S PATENT AULD’S PATENT 


REDUCING VALVES FULL BORE 
* SAFETY VALVES 


a 
mais ——_ DESUPERHEATERS 
COMBINED ¥ 
Vv 
SURPLUS AND ae eee 
STEAM TRAPS, ETC. 
VALVES FOR ALL PRESSURES AND TEMPERATURES 
WHITEVALE 


REDUCING VALVES 
DAVID AULD & SONS LTD ©: *cuxvn + GLASGOW, S.E. 


Telegrams: “Reducing” Glasgow Telephone No. Bridgeton 2124-5 





SHEET METAL MACHINERY, MACHINE TOOLS, PRESSES, PLASTICS & WOODWORKING MACHINES 


New and used — many of each EX STOCK —for cash or monthly account, 
hire purchase or by the FJ E Machine Hire Plan. 


May we tell you more ? 
EDWARDS HOUSE and Lansdowne House 
359-361 EUSTON RD., LONDON, N.W.1 41 Water Sc., Birmingham 3 
a a Phone: EUSton 5000 Telex 24264 CENtral 7606-8 
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READING, BERKS 


FREEHOLD INDUSTRIAL PROPERTY 
Floor Space 78.000 Square Feet 


SITE AREA 8 ACRES 


Full particulars from: 


FULLER, HORSEY, SONS & CASSELL 


10, LLOYDS AVENUE, LONDON, E.C.3. ROYal 4861 











SNK PRESSURES UP TO 900 P.S.1. 
VARNA 
MK TEMPERATURES UP TO 900° 
MANUFACTURED BY NEWMAN HENDER & CO. LTD. 


Gap, STOP VALVES 


THE WEE-REG VALVE IS A COMBINATION 
OF A STOP VALVE AND A REGULATING 
INSTRUMENT. 


IT 1S EQUIPPED WITH A UNIQUE FORM 
OF DISK AND SEAT WHICH ENSURES A 
PROPORTIONAL FLOW THROUGHOUT 
THE ENTIRE LIFT OF THE VALVE. 


Si] 
"= 


VEE-REG Valves incorporate a protected 
shut-off seating which ensures complete 
elimination of wire-drawing. 


FLEET ST - LEICESTER 


TELEPHONE: LEICESTER 23232 (10 lines) GRAMS: “BOSS” LEICESTER 
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Park Your Cyeles The ODONI Way 


. * . (REGD. TRADE MARK) 
With ODONI Patent “All-Steel” 
| - >] x § , 
BICYCLE STANDS TYPE 10 
Types to suit all requirements. For indoor or outdoor . i, Ss 
use. Horizontal or semi-vertical single or double-sided. 
—s- z Double-sided 
TYPE 7a semi-vertical stand 
J built with 12-in. 
sa “". ae centres close rack 
. Er As arrangement for 
Single-sided semi- ‘ _§ compact storage. 
vertical stand 
providing compact 
storage with 
adequate protection 


rYPE C.H.1 

and R.C.1.A. ¢.4.- 

S32 Singled sided 
Odoniall galvanized 7 opon indoor 

cycle holders and horizontal stand. 
raising channels, 5’ 9” base width. 
square or 45° skew 
approach—wall Apply for full illustrated folder to 
fixing. sole manufacturers and patentees 


ALFRED A. ODONI & COMPANY LTD. 
SALISBURY HOUSE, LONDON WALL. LONDON, E.C.2. 
(Works: London, N.W.) Tel.: NATional 8525/6 Grams: Odoni, ‘*‘Stock’’, London 


We also manufacture steel shelving, light structural steelwork and storage sheds, racks and benches of all descriptions 
May we have your enquiries ? 





4 
, 








WAVE SPECIALISED SINCE 1866 
IM MANUFACTURE OF 


for continuously removing solids from water. 


“a ‘ atienaiicsiiiidcoaeeenil = \ pe 
et 
\ EC 4 H E Rs No civil works necessary 
ANICAL LEAT %* FULLY AUTOMATIC “* SELF CONTAINED 


* TRANSPORTABLE %& SEVERAL SIZES *% SUITABLE FOR 
MOST INDUSTRIAL AND PUBLIC SERVICE APPLICATIONS 


FOR EVERY NEED TECHNICAL ADVISORY SERVICE AVAILABLE 


AND APPLICATION Write for details—now: Patent applied for 


We shall be happy to advise you on any 
leather problem F. W. BRACKETT & CO LTD 


A PACKAGED INDUSTRIAL SCREENING S| 





THOS. A. ASHTON LTD. 


SPEEDWELL WORKS ° SHEFFIELD 


Phone: Speedwell Works Sheffield 24355 : 
Head Office Sheffield 25211 Set Ce, PO TY 
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BRIGHT DRAWN 


STEEL 
BARS 


ALLOY 
CARBON 
PRECISION 
GROUND 


* Quality controlled throughout 
all stages of manufacture. 


*% Large stocks covering a 
comprehensive range ensure 
first class service. 


* Our name is your guarantee 
of satisfaction. 


Manufactured by: 


STEEL 


PARTS 


SPARTAN WORKS WEST BROMWICH ~-_ STAFFS. 
TEL: TIPTON 2861 GRAMS: ‘SPARTAN’ WESTBROMWICH TELEX: 33-467 











SAFETY DEAD LOCKING 
BELT SHIFTERS 


FIXED BAR 


THE FIXED BAR 
READILY ERECTED. 


There is adjustment at 

every point, the only 

tool required being a 
spanner. 


we APPLY FOR CATALOGUE 


AND PRICE LIST 


HENRY LINDSAY LIMITED 


Mechanica! Sagpesere 
.©. Box No. 
MANSFIELD ROAD, BRADFORD 8, YORKS 


Telephone: Bradford 41251 (5 lines) 
Telegrams and Cables: Lindsay Bradford Telex (Telex No. 51147) 











PRECISION MEASURING 
INSTRUMENTS 


VERNIER CALIPER GAUGES 


With fine adjustment to read 
1/1000" + 1/128° 

Available between 8°-80" lengths 
or in any reading to requirements 


Now available in polished steel, ink 
steel and Deaniak Weed ents Panel. 











V.161) wies 
v.165 | Points 


V.176) wien 
V.199 | Points 























For direct ae of inside, outside 
and depth measurement. With 
quick-action cam-lock. 


Gudene' in a mm. + 1/128" (V.22) 
o 1/1000" + 1/128" (V.24) 





Model No. Length 





v2 54° 
v.24 . 




















VERNIER HEIGHT GAUGES 


With fine adjustment, to read 
1/1000° 

Beam graduated in 1/20" 

Vernier graduated in 50 divisions, 
Square Scriber. 

Available up to 60° reading 





Model No. | Reading 





+.230 12" 
1.232 
H.235 











We are also importers of: 


DEPTH GAUGES, PROTRACTORS, 
PRECISION TRAMMELS of various 
design. 


Please ask for complete price ist. 


ERIC H. BERNFELD LTD 
282 KINGSLAND RD., LONDON, E.8. 
Telephone: CLissold 4837 
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THE FRASER 
WATER-TUBE STEAM BOILER 
is unsurpassed 


FOR VERSATILITY 


6 prominent features 





High Efficiency, over 8 
Rapid Steam Raising 
P 


Natural Water Circulat 


Ample Cleaning Acce 


| 
2 
3 
4. Large Combustion 
5 
6 


Maintenance 


FRASER & FRASER LTD 


Bromley-by-Bow, London, E.3 
Tel: ADVance 3266 (4 lines) Grams: Pressure Phone London 











ORDER NOW 


MECHANICAL WORLD YEAR BOOK 
for 1962 


While the design and manufacture of pumps is a highly specialized business, the complete pumping installation is usually 
arranged by the plant engineer, who requires the kind of information and data to be found in a new section prepared for this 
edition of the Mec CHANICAL WORLD YEAR BOOK. In it, the typical pump characteristics are reviewed and details given of 
the calculations required for successful application. 


360 pages ILLUSTRATED 6/- NET (by post 6/9) 
BRIEF OUTLINE OF CONTENTS 


PUMPS: CHARACTERISTICS, SELECTION Boiler stoaaeings, regs and Instruments . . m Logarithms . 

AND APPLICATION Press Me ds ° . . ‘ LN sey et me ratios a 
Toothed caring ' > : % ‘ ‘ ° imal Equivalents of £ 

The Use of Cold-Formed Sections in Structural Design Se ee ee Metric and British Conversion Tables 

The Design of Gas Turbine Plants , British Weights and Measures . : 

a, : ae ey TABLES Coubvatones of imperial and Metric ‘Weights and 

Non-Ferrous Alloys .  . sl. 4 Steam and Thermometric Tables . . . . Hydraulic Equivalents 

a sn ee * Pipes and Tubes . Ft ow. oat teed Displacement Table . as 

ee eS ' Stenderd Gauges Wer ere eee Pressure and Heed of Water _ ; 

crew Threads . ° . . ° ° ° ‘eight and Specific Gravity of Miscellaneous Solids . 

5 ya NUMBERS AND CONVERSION Cutting Speeds and Feeds : ° ‘ P . ‘ Broken Coal in Bulk . ‘ : 
Tapers . : ; é 4 ‘ . ‘ Brassfounders’ Metal Mixtures 

The Light Alloys ; ‘ ‘ Tolerances and Fits. : ‘ 3 ; ’ Babbict Meta! 

Die-casting . V-ropes, Ropes, Beits and Keys Selected British Standards relating to Mechanical 

A Review of Progress | in the Steam Cycle and the per- Strength and Properties of Places, Bars, Sections, etc. Engineering 

formance of Steam Turbine Plants t Physical Properties of Materials 3 . Calendar for 1962 : 

Metal Finishing . ‘ ; ‘ ; Weight Calculating Tables , ° . ° ; ° Export Credit Guarantee Dept. 

Lubricating Oils . ‘ . ‘ , . : Decimal Equivalents . , . . : P , . Classified Buyers’ wruneid 

Machine Tools . ; ; ‘ Radius (Corner) Area ‘ . . Fi 4 : index to Tables . 

Steam Boilers . : ‘ , , Price Equivalents . , ° ° ° é ‘ ° General Index 





Copies may be ordered now through any bookseller or direct from the Publishers, 
EMMOTT & CO. LTD., 31 King Street West, Manchester 3 ; and 158 Temple Chambers, Temple Avenue, London, E.C.4 
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INTELLIGENT 
MACHINES 


An Introduction 
to Cybernetics 


By D. A. Bell, M.A., Ph.D. 


With the increase in the use of electronic 
machines credited with “intelligence”, 
such as computors and translating 
machines, comes a demand for a simple 
explanation of how such machines work 
and the principles upon which they are 
based. This new book is for sixth-form 
students, undergraduates, business execu- 
tives, and others whose work or personal 
interests demand some knowledge of 
this science of cybernetics. 12/6 net. 








PITMAN 





Parker St., Kingsway, London, W.C.2. 





Birds Gears Bristol 


W. H. BIRD & SONS LTD. 
ST. PHILIPS BRISTOL 2. Te! : 7-7033 


44, TOWER HILL, LONDON, E.C.3. Tel. ROY 


RD ST.. BIRMINGHAM, 4 
Tel CENTRAL 8402 





on 


rwi 


cz Qu oe ‘s 


| ae 


BOLTS AND NUTS 
In bright, high ten- 
sile heat treated 
carbon and alloy 
steels and available 
with Whitworth, 
B.S.F., or Unified 
Threads. Supplied in 
sizes from 4” up to 
3” dia. Larger sizes 
supplied to specific 
requirements. 


Marwin make 
a variety of Fastenings for 
all industries and special parts 


* to your specification. 


STEEL BARS 

Bright drawn, mild, free cutting carbon 

and heat treated carbon and Alloy 

Steel Bars available in Hexagons, Squares 

and Rounds in all sizes up to 34” dia. or 

equivalent sections. 

Special qualities and/or special sizescan ie 
be supplied. PRICE LIST 


W. MARTIN WINN LTD 


DARLASTON, SOUTH STAFFS. 


Telephone: JAMES BRIDGE 2072 (5 lines) 
Telegrams: “MARWIN” DARLASTON. 
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PIRO 


internal & External 


GRINDING 
SPINDLES 


Pre-loaded, high precision ball 
bearings in SPIRO high-speed 
grinding spindles eliminate all 
end play and radial movement. 
PThis rigidity ensures the best 
possible finish and maintained 
precision in all work produced 
with these spindles. Built for 
heavy duty and the highest 
possible accuracy over a long 
working life. SPIRO spindles are 
available to suit all makes of 
grinding machines. Over-all 
_grinding costs are thus reduced. 

Detachable quill, solid quill 
and sleeve-type grinding spindles 
made to suit your own particular 
requirements. 























Write or ‘phone for descriptive literature. 


SPIRO BALL BEARING CO. LTD. s aemank eae 


Spiro Works, Kettering, Northants. Telephone: SHOREDITCH 9562 
Telephone: Kettering 2122 Telegrams: Spiro Kettering. 








Ze warned Atme / 


“ie iNDICA OR 


Available in 1” to 6” standard pipe sizes, screwed or flanged. 
Double windows for right or left viewing. Also temperature 
and pressure stats, float level alarms and wall panels. 


" VARIATIONS IN FLOW, PRESSURE OR TEMPERATURE IMMEDIATELY RECORDED 





: og oo F. BAMFORD & CO. LTD 
y Y BAM FO RDS AJAX WORKS, WHITEHILL, STOCKPORT, CHES. 


OF STOCKPORT Telephone STOCKPORT 6507/9 
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For students and craftsmen 


THE TECHNOLOGY OF SHEET 
METAL WORK 


By A. Dickason, C.G.1.A., A.C.T.(Birm.) 


The opening chapters contain a series of examples 
of work designed to offer practice in sheet 
metal operations from the simple to the more 
difficult and advanced processes of brazing and hard 
soldering. Other sections of the work include the 
production and properties of the common metals and 
alloys, solders, fluxes and the commercial acids. The 
chapters on welding lean towards its application to 
sheet metal work rather than to welding in general. 
The final chapter deals with the commoner measuring 
instruments such as the micrometer and vernier 
gauge used for accurate work. 25/- net. 


PITMAN 


Parker Street - Kingsway - London, W.C2 


RAILS, SLEEPERS 
AND EVERYTHING 
FOR SIDINGS. 


CONSTRUCTION & 
MAINTENANCE. 





R. WHITE & SONS 
(ENGINEERS) LTD. 


WIDNES, LANCS. 
‘Grams: RAILS, WIDNES 


G.P.O. BOX No. 2 
Phone: WIDNES 2425 (3 lines) 


Whites of Widnes and specialise in Welded Fabrications and Tonk work, 
ith k, Trunking, Profile Cutting. 








SPACE-AGE GEAR SPECIALISTS 


Sones gears make any job run smoothly and they are 
precision made for lasting use. Write or telephone 
quoting your requirements—we'll do you 

a good job quickly. 





Linear Motion and Rotary 
Bearings, Ball Plug Gauges 
and Rotary Boring Bars. 


Comprehensive range of 
standard types and sizes. 
Special Bearings and 
Shafts designed to suit 
individual requirements. 


Catalogue 
on 
request. 


ROTOLIN BEARINGS LTD. 


KINGS NORTON, BIRMINGHAM, 30 
TELEPHONE: KINGS NORTON 452) TELEX: 55559 
TELEGRamsS, “ROTOLIN™ BIRMINGHAM 

EDGWARE ROAD . CRICKLEWOOD . N.W.2 


TELEPHONE GLADSTONE 2477 TELEX 25570 


LONDON OFFICE: 
GLADSTONE PARADE 
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SPRINGS, PRESSINGS, 


WIREWORK AND 
SPRING WASHERS 


ALL TYPES OF SPRINGS 
FOR ELECTRICAL AND 
MECHANICAL NEEOS 


CHURCHFIELDS 
oe cO-LTD 


BANK STREET, being END, WEST BROMWICH 


2605 8 p8x 


LONDON OFFICE: 4 PETERBOROUGH ROAD 
HARROW, MIDDLESEX Phone: Byron 2859 




















SERVICE © 


Sold by Tool Dealers 
and lronmongers 








Sole Makers 


|. PARKINSON & SON (SHIPLEY) ITD. 


SHIPLEY, YORKS. 





© estmany 


BALL, ROLLER, TAPER 
ROLLER & NEEDLE BEARINGS 


IN METRIC SIZES 


DURKOPP 


SOLE CONCESSIONAIRES AND STOCKISTS FOR UNITED KINGDOM 


FLEXICON LTD 


Head Office: 72 Vicar Lane, BRADFORD Tel: 26182, Telex: 51243 
Also at: 70 Foleshill Road, Coventry Tel: 27108 
61 St. Benedicts Street, Norwich Tel: 21795, and 

24 Leytonstone Road, Stratford, London E 15. Tel: Maryland 4491 











“ETTCO”’ 


(BRITISH 
MADE) 


TAPPING 
g ATTACHMENTS 


Will fit any standard drilling 
machine with morse taper 
drive 


Made in three sizes 


for &”, #” and # Whitworth 
threads 


Automatic reverse 
Friction clutch drive 
Ball bearing main spindies 
capable of high speeds 
Tap breakage practically 

eliminated 


DELIVERY EX STOCK 


FREDK. POLLARD & CO. LTD. 


Telephone - Telegrams :- 
LEICESTER CORONA WORKS, LEICESTER, ENGLAND CORONA 
67534 (4 lines) LEICESTER 


LONDON OFFICE:- COASTAL CHAMBERS, 15 ELIZABETH STREET 
BUCKINGHAM PALACE ROAD, S.W.1. Telephone:- SLOANE 8880 
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HELICAL 
CLAMPS 


BRITISH PATENT 


A range of popular sizes 

to suit any T slot or 

clamping height. 

No loose parts to lose. 

Each size adjustable for height. 
Any quantity Ex-Stock. 


Write or phone Dept. K/C for leoflet giving 
prices, sizes ond techn.cal details. 


WELSH HARP, EDGWARE ROAD, 
RO Cc KWE LL LONDON, N. W2 Tel: GLADSTONE 0033 
Also at: Birmingham-Telephone Springfield 1134/5 


Stock port-Telephone Stockport 5241 Glasgow-Telephone Merrylee 
$.C.4. 


SOLUTION OF PROBLEMS 
IN FLUID MECHANICS 


Part 1 
By John F. Douglas 


This new work consists of examples, ranging in complexity, 
on various topics in fluid mechanics. Each chapter summarizes 
the theory of that part of the subject with which it deals, illus- 
trates the theory with worked examples and ends with 
problems to which answers are supplied. For Part | Degree 
and Al Higher National Certificate students. 18/- net. 


PITMAN 


Parker Street - Kingsway - London, W.C.2 





with the 
Camilock Press Guard 


Closed manually, or automati- 
cally by the “Newmatic” air 
unit, with interlocked screens 
ensuring complete safety for the 
operator. Send for leaflet No. 35. 


PRICE MACHINE GUARDS LTD. 


POWKE LANE, OLD HILL, STAFFS. 
Tel: Cradley Heath 66423 Grams: ‘PRIGARD’ Cradiey Heath 











In 4” to 4” thick M.S. plate 


PRESSURE VESSELS 
CYCLONES 
BUNKERS 





BEDPLATES 

AIR RECEIVERS 
STEEL CHIMNEYS 
ANGLE RINGS 





THAMES ROAD, BARKING, ESSEX 
Telephone: RiPpleway 3011-2 




















Please mention 


Mechanical World 
and 
Engineering Record 


when replying to Advertisements 











GIRDER LUGS: 


FROM STOCK 
2, 4° Light. 4° Heavy 
}’ Light. j° Heavy 
Also: Pipe Rings, Pipe Rollers, Back Plates, 


Hemi-spherical Washers, Saddle Washers, 
etc., etc. 


HENRY LINDSAY LTD. 
Mansfield Road, “Bradford 8, Yorkshire 


Telephone: BRADFORD 41251 (5 lines) 
bearenen and Cables: Lindsay aren he Telex (Telex No. 51147) 
Mokers of the Lindapter Bolt Adopter 

















339, 
HIGHER LOAD 


is transmitted by our patented 
GEOLITE pinions and gears than by 
any other type of non-metallic gear. 


(Pat. No. 467726) 


Write for particulars of our gears and 
blanks. 


MacECHERN & 


High Street, Chislehurst, Kent - 


LIMITED 


(IMPerial 1103) 


COMPANY 








gprs 
ety es 





COMPLETE SUPPLY 
OR CUTTING ONLY 
TO 7 FEET DIAMETER 


General Machine Castings made to customers’ Patterns. Low Prices for Planing, Boring, Turning, Screwcutting 


Send your enquiries to:— 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD. 


New Bond Street, Halifax. Telephone: Halifax 5217/8. Telegrams: “‘Gears” 











PATENTS 
TRADE MARKS 


| BUFFALO 
HOTTOJET 


| for cleaning | 

i plant bya | 

i powerful jet | 
of very hot § 
water 


BOOKLETS 
ON REQUEST 
KINGS PATENT AGENCY LTD. 


B. T. King, A.1. Mech. BE. Reg Patent Agent 
1468 QUEEN VICTORIA STREET, LONDON £.C.4 

















Grams: Geologic. London ‘Phone: City 6161 








Sets the Hardest and 
Smoothest 


The most reliable for tron- 
founders and Engineers 


F. THOMPSON LEGGE & CO. 
43 Duke Street, Liverpool 








GREEN & BOULDING Ltd. 
162a Dalston Lane, London, €8 


METALLINE 
IRON CEMENTS 





New Design 


SCREWING MACHINE 


Motorised 
No. 2 SIZE 








For SCREWING of ACCURATE 
THREADS. Bolts: Whit. B.S-F., 
S.A.E., U.S.A.—}” to 14” inclusive. 
Tubes: GAS & STEAM—}’ to 2’ inc. 
Elect.: CONDUIT }$” to 23’ 


JAMES N. DURIE & CO. LTD. 
CRAVEN ROAD, LEEDS 6 














FOR SPEED 
AND ACCURATE 

BENDING OF 
Miracle is Regd 


Benelere" 
Trade Mark 


INDISPENSABLE For REPAIR 
AND PRODUCTION WORK 
Extensively used by the principal 
Automobile & Electrical Manufacturers, 
Engineers, Ship & Carriage Builders, Etc. 


The word 





SPECIFICATION No. 1 No. 2 No. 3 





Fiat Iron (cold) up to 2 wh |e wh” 1 xi” 
14” « @" | 24 x a7 | 3” a” 
” xg] 2" xg" | 2g" eH" 


Rd. or $q. Iron (cold) ., 9/16" ." v 





WEIGHT approx. 60 ibs. 130 ibs. | 190 Ibs. 











These Cements are imperish- 
able, and adhere permanently 
to the metal. The repaired 
part can be filed, buffed or 
drilled same as the casting 
Send for FREE Trial Sample 
SOLE MANUFACTURERS: 
The METALLINE CEMENT Co. 
10 Margaret Street, Giasgow C.1 





Please Mention 


Meehanieal World 
AND ENGINEERING RECORD 


when replying to Advertisements 














Price, complete €21.0.0 | £30.9.0 | €38.17.0 
Ex London Works net net net 




















Write for 
Catalogue M.W 


MIRACLE MILLS Ltd. 


90, LOTS ROAD, LONDON, S.W.10 
Telephone: Flaxman 1456 (5 lines). 
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The last werd in Drawing Oe EN iciency 


DRAFTING MACHINES 
& DRAWING TABLES 


Isis Drafting Machines are 
now fitted with improved 
Protractor Heads. The 
special features are fully 
explained in our ISIS folder 
which will be gladly sent on 
request. The ISIS Drawing 
Tables are in complete 
balance at any height or 
ae Mustration shows ISIS drawing table 
inclination of the board. fitted with {ISIS drafting machine 


We are distributors of ARISTO slide rules of precision are y Ou 
Cc 


———> DRAWING INSTRUMENTS 
RIEFLER OF QUALITY a contented 


bolt buyer? 


Grams. 
“ISIS” COVENTRY 


ORAWING OFFICE SUPPLIES & EQUIPMENT Covennsy 26041 
Z 36 &@ 41 QUEENS ROAD, COVENTRY 








High Speed Stee/ \ ' | There's no mistaking a member of the Institute of 
CENTRE DRILLS \\\ \ \\\ Contented Bolt Buyers—head held high, smugly 
\ smiling, he has this business all sewn up. It began 
SGaey SSS | when he discovered that Lanarkshire Bolt have a 
big range embracing black, bright, stainless 
steel and high-tensile, too. Now with one source 
of supply for most of his needs, life is easy. 
Y/// No need to chase bolts when he can trace them 
SIZES AND STYLES Yf in the Monthly Stocklist which Lanarkshire send 
/ him, showing what materials, which sizes and 
how many they have available ex-stock. 


STANDARD & SPECIAL 


Enrol as a member of the Institute of Contented Bolt Buyers 
by asking Lanarkshire to post you their Stocklist every month 


” J. H. LINES LTD. LANARKSHIRE 


a ue l eee 7 


STONE ROAD, STAFFORD HAMILTON, LANARKSHIRE, SCOTLAND 


Tel: Hamilton 1241-5 
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ALARMS 
FOR POWER PLANT 


Particulars sent on request 


C. L. STOKOE PATENTS. REGD. TRADE MARK “MONITOR” 


‘SMONITOR’? PATENT SAFETY DEVICES LTD. 
‘“MONITOR” WORKS, KINGS ROAD, WALLSEND-ON-TYNE 




















MILD STEEL “U”’-BOLTS| | GREY & RUSHTON LTD 


of COVENTRY for VERNIERS 
PROMPT DESPATCH i ae va 


from }" to 1” round rod 
each in a wide range of sizes. 


Whitworth or Unified. 
: VEE BLOCKS, SINE BARS, 


HENRY LINDSAY LTD. @ SO CASRN, LARUE SIONS, 
Mansfield Road, Bradford 8, Yorkshire GREY & RUSHTON (P.T.) LTD. 


Telephone: BRADFORD 41251 (5 lines) 
eon heal the Lindapter Bolt Adapter seca 93, Far Gosford Street, Coventry. Telephone: 26032 




















Enyineers’ Spanners 
WRITE FOR OF ALL TYPES 


CATALOGUE 





LAYOUT 
FLUID 


TALBOT BLUE 
for Bright Surfaces 
TALBOT WHITE 
for Castings and 
Biack Plate 





Dries immedi- 
ately, will not 
smudge or 
crack, yet can 
quickly be 
removed by 
methylated 
spirit. 





An essential 
for the tool- 
room. 








TALBOT TOOL COMPANY LIMITED 


HA GDLAR HOLE DRILLING eMFeco Counas: saukais eam. ae 


Angular Works. Sete 
phone: Telegrams: 
Beeston. Nottingham BRIGHTON 56833 (3 Lines) GRIPTOOLCO, BRIGHTON 


Over 60 Years’ experience at your disposal 
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tLe ANY ITEM SUBMITTED ON APPROVAL— 
WITHOUT OBLIGATION 

CAPSTAN TOOLROOM CLINOMETERS 
(Micrometer Bubble Type) 
4 Reed j ELS precision. usin seats wo divided 20° 





in 1° divisions and angles to within 4 
minute can be read 
speedily on the micro- 
meter thimble. For 
their original military 
purpose a clip was 
fitted to the base 
sae but this clip can be 
4 easily removed in the 
Machine Shop. Nert 
weight 22 ozs. Length 


AND SPECIAL of base 34 in. 
TURNED WORK | | $itmtx,onswine instrument sers 


OPTICAL EXPERIMENTAL SET in Transparent Pack 
Type A contains 30 graded lenses. Type B contains 30 selec- 


a ne 7 ted lenses, prisms and polaroids. Either type, per set 
A L$O The NEW RUSSIAN MICROSCOPE as shown ar the 
Soviet Trade Fair. £47.10.0 


FORGINGS GBL 516 16 m.m. SOUND PROJECTORS—periecc  £59.10.0 


EX-R.A.F. ADJUSTABLE BENCH LAMPS 33/6 


wa EX-R.A.F. ILLUMINATED MAGWNIFIERS 
with 3 in. Dia. lens. 38/6 


TRACING PAPER—EX-GOVT., 33 yds. * Win 
AND Perfect. Per roli, including post. 21/- 
p R t & S : s¢ G sy MINISTRY of AVIATION NAVIGATIONAL WRIST- 
WATCHES. World's greatest makes including OMEGA, 
INTERNATIONAL and CYMA. Perfect and fully guaran- 
teed. Free approval without obligation. Fraction of cost. £12.18.6 


VAUD e) YEAS hye) | CHARLES FRANK LTD. 


Phone: BELL 2106/7 G BINOCAM Gi 
& SON LTD e aia Established 1907 — 


POST BOX 2. 67-73 CONSTITUTION HILL BIRMINGHAM |9 wn Cinta ine mmc 














ZINC & ALUMINIUM 


THRAPSTON V-ROPE ALLOYS TO B.S. Spec. 


DRIVES 
es PRESSURE 
> EFFICIENT DIECASTING 
> RELIABLE 
> ECONOMICAL 


> SILENT 
> CLEAN 


With maximum horsepower 
and long life. 


JOHN IRELAND 


SMITH & GRACE LTD PF  RURIIL 
a. oe) a a a ke WOLVERHAMPTON 


4 
é TELEPHONE 22134 


ALSO AT LONDON, MANCHESTER AND GLASGOW e 























When replying to advertisements please mention MECHANICAL WORLD, April, 1962 





Index to Advertisers 


Arbbott & Co. (Newark) Ltd. 
A.B.M.T.M. Ltd 

Acheson Colloids Ltd 
Adamson, Joseph & Co. Ltd.. 
Allen, Edgar & Co. Ltd......... 


Andantex Ltd. 

Anderton Springs Ltd.. 

Angular Hole Drilling & Man’ g Co. 
Ltd 


Angus, George & Co. Ltd... 

Archdale, James & Co. Ltd. 
Armstrong Stevens & Son Ltd. 

Ashton, Thos. A. & Co. Ltd. 

me ae Electrical Industries Rugby ) 


Ltd 
Auld, David & Sons Ltd 
Aurora Gearing Co. (Wilmot North) 


Automatic Pressings Ltd 
Automotive Products Co. Ltd. ... 
Autoset Productions Ltd 


Bamford, F. & Co. Ltd. 
Barlow & Chidlaw Ltd. 
Rew, LE. & Co. Led. ..:.... 
Beakbane, Henry (Fortox) Ltd. 
Bernfieid, Eric H., Ltd.. 
Bird, W. H. & Sons Ltd. ........ 
Birkett, Samuel & Sons Ltd. .... 
Blakeborough, J. & Sons Ltd.......... 
Brackett, F. W. & Co. Led............. 
Brammer, H. & Co. Ltd. .......... 
Brayhead (Ascot) Ltd. .............. 
Brettell Lane Foundry Ltd. ............... 
Briggs Bros. (Engineers) Ltd. ............ 
British Electrical Repairs Ltd........ 
British Steam Specialties Ltd. .......... 
British Timken Division of the 

Timken Roller Bearing Co. ... 

Inside Back Cover 

Broadbent, Thomas & Sons Ltd. . 1B 
Bronx Engineering Co. Ltd.. P } 
Brown, David Corporation (Sales) 


Brown, N. C. Ltd. 
Bull, John Rubber Co. Ltd.. 
Inside Front C over 


C &M. Eng. Co. Ltd. 

Carrington, Tom Ltd. 

3 BS 
Cashmore, John Ltd. . 
Churchfields Spring Co. Ltd. 
Churchill Machine Tool Co. Ltd. 
City Packing Co. (Manchester) Ltd. 
Clark Clutch Co. Ltd. 

Coley Bros. (Tools) Ltd. 

Crofts (Engineers) Ltd.................... : 
Crosland, Wm. Ltd. 


Dathan Tool & Gauge Co., The 
Douglas, Lawson & Co. Ltd 
Drayton Controls Ltd 

Outside Back Cover 
Durie, James N. & Co. Ltd.............. . 42 


Eagle & Wrights (Gauges) Ltd. ...... 
Edwards, F. J. Ltd. 

Edwards, Lawrence & Co. (Eng.) Ltd. 
Electrical Development Association... 
Electrical Power Engineering Co. Ltd. 
Emmott & Co. Ltd. 

Engineering Marine Co. Ltd 

Ewart Chainbelt Co. Ltd 








Fenner, J. H. & Co. Ltd 

Flame Hardeners Ltd 

Fletcher Miller Ltd 

Flexicon Ltd 

Fluxite Ltd. 

Ford Motor Co. Ltd. 

Fordsmith, H. Ltd. 

PU IIS on. onacteccsesecnses 
Fraser & Fraser Ltd 

Fuller, Horsey Sons & Cassell 


Godfrey Motor Co. (Cardiff) Ltd. ... 

Graphite Products Ltd 

Green & Boulding Ltd. 

Greenwood’s Standard Gear Cutting 
Co. Ltd. 

Grey & Rushton Ltd 

Griffiths, Gilbart, Lloyd & Co. Ltd. ... 


Hariow, Robert & Son Ltd 

Harvey, G. A. (London) Ltd 

Herbert, Alfred Ltd 

Herbert, Edward G. Ltd 

Hobourn Foundries.....................2+. 

Hoffmann Manufacturing Co. Ltd. ... 
Front Cover 

Holbrook Machine Tooi Co. Ltd 

Holroyd, J. & Co. Ltd 

Holt Bros. (Halifax) Ltd 

Hopkinson Ltd 

Howard Clayton-Wright Ltd 


| reland, John (Wolverhampton) Ltd. 45 


Kayser, Elfison & Co. Ld. ............ 

Kenyon, Wm. & Sons (Power Trans- 
mission) Ltd. 

Kings Patent Agency Ltd. 

Kingston Engineering Co. Ltd. ......... 


Lanarkshire Bolt & Rivet Co. Ltd.... 43 
Lancaster & Tonge Ltd 

Lansing Bagnall Ltd. 

Laurence, Scott & Electromotors Ltd. a 
Le Bas Tube Co. Ltd. 

Legge, F. Thompson & Co 

Lindsay, Henry Ltd 

Lines, J. H. Ltd. 

Lloyd, Richard Ltd 


MackEchern roa &, 6” Seo ee 42 
Macready’s Metal Co. Ltd - 
Manifold Machinery Co. Ltd 

Massey, B. & S. Ltd. 

SE, TEL. . vsdsnccndwacccaadevesioveurs 
Metalline Cement Co., 

Midland Industries Ltd. 

Miracle Mills Ltd. 

Monitor Patents Safety Devices Ltd.... 
Mono Pumps Ltd 

Morganite Carbon Ltd. 

_... e.g Se Bee 
Moss Gear Co. Ltd 

Myford Ltd. 


National Boiler & Gen. Ins. Co. Ltd. - 
Neill, James & Co. (Sheffield) Ltd. 11 & 28 
Nettlefold & Moser Ltd 

New Fortuna Machine Co. Ltd 

Nicol & Andrew Ltd. 


Oddoni, Alfred A. & Co. Ltd 
Osborn, Samuel & Co. Ltd 


Parkinson, J. & Son (Shipley) Ltd. 40 
Passe, J. F. & Co. Ltd 

Pitman, Sir Isaac r Sons Ltd. 37, 39, 41 
Pollard, Frederick & Co. Ltd 40 
Potter, F. W. & Soar Ltd. 38 
Power Petroleum Co. Ltd., The _ 
Precision Rubbers Ltd — 
Price Machine Guards Ltd 41 


Ransome & Maries Bearing Co. Ltd. 
Rawiplug Company Ltd 

Renold Chains Ltd 

Reynolds Tube Co. Ltd. .................. 


Richart, COGS LAG, ssi coscavccosececnces 
Riley, Robert Ltd 

Robinson, L. & Co. (Gillingham) Ltd. 
Rockwell Machine Tool Co. Ltd. 
Rocol Ltd 


Salter, Geo. & Co. Ltd. ....sescsee 
Saunders Valve Co. Ltd 

Sharston Engineering Co. Ltd. 
Simplifix Couplings Ltd 

Skefko Ball Bearing Co. Ltd. ............ 
Slack & Parr Ltd 

Smith & Grace Ltd 

Smith & Grace (Sales) Ltd 

Smith, J. W. (Coventry) Ltd. 

Sones, W. L. & Son Ltd 

Speed Tools Ltd. 

Spiro Ball Bearing Co. Ltd 

Steele & Cowlishaw Ltd 

Steel Parts Ltd 

Stephens Belting Co. Ltd. 

Super Oil Seals & Gaskets Ltd. 


Talbot Tool Co. Ltd 

Taylor Bros. & Co. Ltd. 
Tecalemit Ltd. 

Tecalemit Distributors Association ... 
Tedson, Thornley & Co. Ltd 
Terry, Herbert & Sons Ltd 

Thor Hammer Company, The 
Town Woodhouse Ltd 

Turbine Furnace Co. Ltd. 
Turner Brothers Asbestos Co. Ltd 
Twiflex Couplings Ltd 

Tyseley Foundry Ltd. 


U nbrako Socket Screw Co. Ltd. ...... 


Varley-FMC Ltd. ..0.....ecccceeeeeeee 
Vaughan, Edgar & Co. Ltd. 


Ward, Thos. W. Ltd. ooo... cece 
Weathershields Ltd. .............c0cseece0s 
Wellman Bibby Co. Ltd., The 
Westinghouse Brake and Signal Co. Ltd. 
Whitehouse, G. H. & Son Ltd. 
Whitehouse, Wm. & Co. Ltd 

White, R. & Sons Ltd 

Whittaker Hall & Co. (1929) Ltd. 
Whittle, Thos. & Sons Ltd 
Wigglesworth, F. & Co. Ltd. 

Wilkes Ltd. 

ee ee eee 
Winn, W. Martin Ltd 


Y ale & Towne 
(Plant Handling) Ltd. 
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Motorized 
spindle on milling head 


Made by Scottish Machine Tool Corporation Limited, and 
shown here on one of their planing machines, this milling head 
carries the cutter directly on the extended armature spindle of 


a two-speed motor. 
By this means all gearing and potential chatter are avoided, and 
metal can be removed at a high rate. 
All the cutting stresses and end-location are taken by two 
Timken bearings. 

British Timken, Duston, Northampton, Division of The Timken 


Roller Bearing Company. Timken bearings manufactured in 
England, Australia, Brazil, Camada, France and U.S.A. 


TIMKEN 


REGISTERED TRADE. MARK 


tapered roller bearings 





Drayton/Armstrong 

Steam Traps draining circles of Noble 
Comb. (Courtesy John Foster & 

Son Ltd., Queensbury). 


When you fit a Drayton/Armstrong 

Steam Trap, it’s there for keeps. It goes 

on working quietly for years and 

years without any attention or maintenance. 
The Drayton/Armstrong does the job 

so well that its very existence is often forgotten. 


You too need a trap like this. You needa 


DRAYTON/ARMSTRONG 


THE STEAM TRAP WITHOUT RUNNING COSTS 


DR.w 


[O° 


Write for further details to Dept. M.W 


DRAYTON CONTROLS LIMITED - BRIDGE WORKS - WEST DRAYTON - MIDDLESEX - Tel: West Drayton 4012 
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